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ANDA 74-459

Copley Pharmaceutical, Inc.
Attention: W.E. Brochu, Ph.D.
Canton Commerce Center

25 John Road

Canton, MA 02021

Dear Sir:

This is in reference to your abbreviated new drug application i
dated January 19, 1994, submitted pursuant to Section 505(]) of

the Food, Drug, and Cosmetlc Act, for Diclofenac Sodium Delayed-
release Tablets UspP, 25, 50, and 75 mg.

Reference is also made to your amendments dated June 14, 1994;
October 26, and November 17, 1995; October 3, October 11,
November 19, and December 23, 1996; and January 2, March 14, and
May 20, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Diclofenac Sodium Delayed-release Tablets 25 ng,
50 mg, and 75 mg to be biocequivalent and, therefore,
therapeutically equivalent to the listed drug, Voltaren® Delayed
Release Tablets 25 mg, 50 mg, and 75 mg, respectively, of Geigy
Pharmaceuticals. Your dissolution testing should be incorporated
into the stablllty and quality control program using the same
method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions descrlbed
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated -
application are set forth in 21 CFR 314.80-81. The Office of )
Generic Drugs should be advised of any change in the marketing —:
status of this drug.

We request that you submit, in dupllcate, any proposed
advertlslng or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.

~ Submit both copies together with a copy of the proposed or final
printed 1abe11ng to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Douglas L. Spo#h

6/)4 /57

Office of Generic Drugs
Center for Drug Evaluation and Researchm

-

We call your attention to 21 CFR 314.81(b) (3) which requires that
|
\
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Diclofenac Sodium
Delayed-release

Tablets
LEAS05300
e vised: Augusty

TR

\

DESCRIPTION
Diclofenac sodium is a benzene-
acetic acid

cally available. due to first-pass
metabolism.  Peak plasma levels

chemically as 2-[(2. 6 dichioro-
phenyl)amino] benzeneacetic acid.
monosodium salt.~ The structural
formula is:

NaOCCH2 Ci
MW.31814  Cq4HyoCiNNaO,

Diclofenac sodium. is a faintly yel-
lowish white to light beige, virtually
odorless, slightly hygroscopic crys-
talline powder. It is freely soluble in
methanol, soluble in ethanal, spar-
ingly soluble in water and practi-
cally n chh m and

are ach in 2 hours in fasting
normal volunteers, with a range
from 1 to 4 hours. The area-under-
the-plasm- - C e
(AUC) is wose ', 420 ahin
the range of 25 mg 10 150 mg. Feak
plasma levels are less than dose:
proportional and are approximately
1.0.1.5. and 2 pg/mL for 25 mg. 50
mg and 75 mg doses. respectively.
1t shouid be noted that the adminis-
tration of several individual
diclofenac sodium tablets may no.
yield equ:valenl results in peak uuﬂ

one tablet ol a h.ghev strength. Ths

the hip or knee in a totat of 633
patients treated for up to 3 months
in placebo and active-controlled
climcal  trials against  aspirin
(N=449). and naproxen (N=92)
Diciotenac sodium was given both
in variable (100 to 150 mg/day) and
fixed (150 mg/day) dosing sched-
ules on either b.i.d. o dosing
tegimens. in these irials. diclotenac
sodium was found 10 be comparable
1o 2400 10 3600 mg/day of aspinn or
500 mg/aday of naproxen.
Dictofenac was effective when
admir Jlered as either bid. or Lid
dosing regimens

W Arthritis:
o, sodrum was

is probably due 1o the Stago

gastnic emptying of (ablels o the
duodenum. After repeated oral
admenistrabion of diciolenac sodmam
50 mg bid.. diciofenac da not

n plasma.

in dilute acid. The n-oci

partition coefficient is 13.4 atpH 7.4
and 1545 at pH 5.2. Diclofenac
sodium has a dissociation constant
(pKa) of 4.0 + 0.2 at 25°C in water.
Each enteric-coated tablet for oral
administration contains 25. 50 and
75 mg of diclofenac sodium. In
addition, each tablet conains the
following inactive ingredients:
croscarmellose sodium. red iron
oxide. laclose mor . mag-

When SOGum s taknn
with food. there is usually 8 O 3 in
the onset of absorpton of 1 10 4.5
hours. with delays as jong as 10
hours in some patients. and a
reduction in peak plasma levels of
approximately 40°.. The extent of
absorption of however.
is not significantly aftected by lood
miake

0%

nesium slearate. methacryic acxd
copolymer. microcrystaline cellu-
lose, polyethylene glycoi. povi-
done, sodium citrate. sodium
hydroxide. sodwm starch giycolate.
talc. titanium dioxide.

CLINICAL PHARMACOLOGY
Pharmacodynamics

Diclofenac is a nonsteroidal anti-
|nl|ammatory drug [NSAID]. In
phar sludies. di

concentrations of di-
decline trom peak leveis n
a teexponential fasheon. with the ter-
mnal phase having a half-ie of
approximately 2 hours. Clearance
and volume of distribution are about
350 mL/min and 550 mLkg. respec-
tivety. More than 99°, of diclofenac
i reversibly bound to human plas-
ma albumin.

A 4-week study. comparing plasma
level profiles of diclofenac

Plasma

has shown anti-i y. anai-

gesic. and antipyretic aclcvny As,

with other NSAIDs. its mode of
action is not known: its ability to
inhibit prostaglandin synthesis.
however. may be involved in its anti-
inflammatory activity. as well as
contribute to its efficacy in relieving
pain related to inflammatory and
primary dysmenorrhea. With regard
to its analgesic effect. diclofenac is
not a narcotic.
Pharmacokinetics
The therapeutic moiety. diclofenac,
is available as diclolenac sodium
delayed-release tablets and
diclofenac potassium immediate-
release tablets. These drug prod-
ucts differ in the cationic portion of
the salt as well as in therr release
characteristics. Diclofenac potassi-
um immediate-release lablets are
formulaled to release diclofenac in
the stomach. Conversely.
diclofenac sodium delayed-refease
tablets are in a pharmaceutic formu-
lation that resists dissolution in the
tow pH of gastric fluid but allows a
rapid release of drug in the higher
pH-environment in the duodenum
The primary pharmacokinetic differ-
ence between the two products is in
the pattern of drug release and
absorption. as iustrated below:

* 1 SD plasma diclotenac con-

centrations after a single dose ol

a 50 mg di Jt

sodium 50 mg b.id.) in
younger (26 to 46 years) versus
older (66 to 81 years) adults. did not
show differences between age
groups (10 patients per age group)
As with other NSAIDs. diclotenac
diffuses into and out of the synovial
fiuid. Diffusion into the joint occurs
when plasma levels are higher than
those in the synovial fluid. after
which the process reverses and
synovial fiuid levels are higher than
plasma levels. K is not known
whether diftusion inlo the joint plays
a role in the eHectiveness of
diclofenac

Metabolism and Elimination
Dictofenac i1s eliminated through
metabolism and subsequent urinary
and biliary excretion ol the glu-
curonide and the sulfate conjugates
of the metabolites. Approximately
65° of the dose is excreted in the
unne. and approximately 35% in the
bile.

Conjugates of unchanged di-
clofenac account for 5 to 10°% of the
dose excreted in the unne and for
less than 5% excreted in the bie
Lutle or no unchanged unconjugat-
ed drug is excreted. Conjugates of
the pnncipal metabolite account for
20 10 30°: of the dose excreled n
the unne and for 10 10 20% of the
dose excreted in  the bile
C

immediate-release tablet (N=48)
and a 50 mg diclofenac sodum
delayed-reiease tablet (N=38)

I'/‘ diclofenac sodium
< delayed-release tablet

diclofenac potassium
immediate-release tablet

Absorption
When diclofenac sodium delayed-
release tablets are administered
orally after fastng. diclofenac 1s
completely absorbed from the gas-
trointestinal tract. Of this. only 50%
of the absorbed dose of diclofenac
trom diclofenac sodium is systemi-

gates of Ihree other metabo-
Wes together account for 1010 20°
of the dose excreled in the unne
and for small amounts excreted n
the bile. The elimmation hatt-ide val-
ues lor these metaboies are short-
er than those for ine parent drug
Unnary excretion of an adomona!
metaboiite thalf-ile 80 hours)
accounts for only 14°, of the oral
dose. The degree of accumutation
of diclolenac metaboltes 15 un-
known Some of the metabomes
may have actrvity.

Patients with Renal
Hepatic Impairment

To date. no defterences. in the phar-
macokinetics of diciolenac have
been detected in stues of panents
with renal (50 mg intravenousty) or
hepatic mnpairment (100 mqg ortal
sotution). In patients with renal
mpawment (N=5 creatinine chear-
ance 3 10°42 mL-min). AUC values
and elymination rates were compa-
rable fo those in heafthy subjects
In patients with biopsy-confirmed
arrhosis or chronic aclive hepatitis
i{variably elevated transaminases
and mildly elevated bilirubins.
N=10). diclofenac concentrations
and unnary elimination values were
comparabie to those in heaithy sub-

and/or

jects.
Clinical Slud'es

rthrits;
Diclofenac sodium was evaluated
for the management of the signs
and symptoms of osteoarthritis of

for managing the signs and symp-
toms of rheumaloid arthritis in a
Wlal of 468 patents treated for up
to 3 months in and active-
controlled chinical tnals against
aspirin  (N=290). and ibuprofen
{N=74). Diclotenac sodium was
given in a fixed (150 or 200 mg/day)
dosing schedule as either b.i. d or

reduced. Experience with other
NSAIDs has shown that starting
therapy with maximal doses in
patients at increased risk due 10
renat or hepatic disease. low body
weight (<60 kg). advanced age. a
known uicer diathesis. or known
sensitivity to NSAID eftects. is likely
to increase trequency of adverse
reactions and is not recommended
{see PRECAUTIONS)
steogrihrifis/Ah i
Arthritis/A
The usual slavlmg dose of
dictofenac sodium delayed-release
tablets for patients with osteoarthu-
tis. is 100 to 150 mg/aay. using a
b.i.d. or L.i.d. dosing regimen_ in two
variable-dose cliuca! trials  in
osteoarthritis. of 266 patents start-
ed on 100 mg/day. 176 chose 10
increase the dose 1o 150 mgday
Dosages above 150 mgrday have
nol been studied » patents with
osteoarthritis
The usual starting dose of
diclotenac soam for most patients
with r arthritis is 150

Lid. dosing
sodium was found to be comparable
10 3600 to 4800 mg/day of aspirin.
and 2400 mgrday of ibuproten.
Diciofenac sodium was used b.i.d.
of 1i.d.. administering 150 mg/day
in most triais. but 50 mg g.i.d. (200
mg/day) was aliso studied.

Ankylgsing Spondylitis:
Diclofenac sodium was evaluated
for the management of the signs

and symptoms of ankylosing
spondyliti E' d—ﬁzmm
cpﬂnnéd‘ ClpicaT itidl

opkthaéin lN:i:!))
1el pléﬁmm

each week 10 a maximum dose of
125 mgsday.  Diclofenac sodium 75
to 125 mgiday was found to be
comparable 10 indomethacin 75 to
125 mg/day.

Al :

G.}. blood foss and endoscopy stud-
ies were performed with diclofenac
sodium delayed-release [enteric-
coated) lablets that. uniike immedi-
ate-release tabiets. do nol dissolve
in the stomach where the endo-
scopic lesions are primarily seen. A
repeat-dose endoscopy study. in
patients with theurmnatoid arthritis or
osteoarthitis treated with diclofenac
sodium delayed-release lablets 75
mg b.id. (N=101}). or naproxen
(immediate-release tablets) S00 mg
b.i.d. {(N=103) for three months.
resulled m a significanily smaller
number of patients with an increase
in endoscopy score from baseline
and a significantly jower mean
endoscopy score after trealmenl in
the diclofenac sodium treated
patients. Two repeat-dose endo-
scopic studies. in normal volun-
teers. showed that daly doses of
diciofenac sodium deiayed-
release tablets 75 or 100 mg (N=6
and 14. respecively) for 1 week
caused lewer gasinc lesions and
those that dia occur had lower
scores than those observed fotiow -
Mg dary 500 mg doses of naproxen
timmediate-release tlablets! In
healthy subjects. the daiy admnrs-
traton of 150 mg of diclolenac sodi-
um (N=B} lor 3 weeks resutted in a
mean fecal blood ioss of less than
that observed with 3 g of aspinn
dady (N=B: In lour repeal-dose
studses. mean fecal blood loss with
150 mg of dhclolenac was also less
than that observeg with 750 mg ot
naproxen (n=8 and 6) or 150 mg ot
madomethacm (N=8 and 6). The can-
cal signficance of tnese fndings is
unknown since there 1s 0o evidence
avaxabie o ;moicate Inat declotenac

SOGM 1S less hxely than other

arugs of its class 10 cause senous

gastromiesthinal es.ons when used

i Chrore therap

Individualization of Dosage

Diclotenac. like other NSAIDs.
Shows mterindnvoual drlerences n
both pharmacoxinetcs and chrucal
response (pharmacodynamics)
Consequently. the

mg/day. using a b.r.d. or Li.d. dosing
regimen. Patients requiring more
relief of pain and inttammation may
increase the dose to 200 mg/day. In
chnical irials. patents receiving 200
mg/day were less likely 10 drop from
the trial due to lack of efficacy than
patients receiving 150 mg/day.
Dosages above 225 mg/day are not
recommended in patients with
rheumatoid arthritis because of
increased risk of adverse events

delayed-release
with ankylosing
to 125 mg/day.

P
:

fablef
~H%‘V per s:;vled
il d trhiged,
'OCrJ‘Se m};eﬂ;y./

mg/day dosage
regimen). In a variable-dose clinical
trial. of 132 patients started on 75
mgrday. 122 chose lo increase the
dose to 125 mg/day. Dosages
above 125 mg/day have not been
studied n patients with ankylosing
spondylitis.

INDICATIONS AND USAGE

Di sodium delayed-rel
tablets are indicated for acute and
chronic treatment of the signs and
symptoms of rheumatoid arthritis.
osteoarthritis and ankylosing
spondylitis.

CONTRAINDICATIONS
Diclotenac sodium delayed-
release tablels are contraindicated
in patients with hypersensitivity to
the product. Diclofenac should not
be given lo patients who have
experienced asthma. urticaria. or
other allergic-type reactions after
taking aspirm or other NSAIDs
Severe. rarely latal. anaphylactic-
like reactions to diciolenac have
been reporied in such patients.

WARNINGS

Gastrointestinal Etfects

Peptic ulceration and gastrointesti-
nal bieeding have been reported in
patients receiving diclofenac
Physicians and patients should
therelore remain alert for ulceration
and bleeding in patients treated
Chworucally with diclofenac. even in
the absence of previous G.I. frac!
symploms It s recommended that
patents be mantained on the low-
est gose of dclolenac possibie con-
sistent with achweving a satislactory
Iherapeubc response

of serious G.1. events and other nsk
factors known to be associated with
peptlic ulcer disease. such as alco-
holism, smoking. elc.. no risk fac-
fors (e.g.. age. sex) have been
associaled with increased nsk
Elderly or debilitated patienis
$eem to tolerate uiceration or bleed-
ing less well than other indwiduals
and most spontanecus reports of
fatal G.J. events are in this popua-
tion. Studies to date are inconciu-
sive concerning the relative risk of
vanous NSAIDs in causing such
reactions. High doses of any NSAID
probabty carry a greater nsk of
these reactions. although controlled
ciinical tnais showing this do not
exist in most cases. In considering
the use of relatively large doses
{(within the recommended
range). sufficient benefit should be
anticipated to offset the potential
increased risk of G.L. toxicity.
Hepatic Effects
As with other NSAIDs. elevations of
one or more liver tests may occur
during diclofenac therapy. These
laboratory abnormahties may
progress. may remain unchanged.
of may be transient with continued
therapy. Borderline elevatons. (1.e..
less than 3 times the ULN [=the
Upper Limit of the Normal range))
or greater elevalions of transami-
nases occurred in about 15% of
diclofenac-treated patients. Of the
iepalic enzymes. ALT (SGPT) s
e one recommended for the mon-
Ooring of iiver mjury.
=T clinical trials. meaningful eleva-
tions (1e.. more than 3 times the
LLDUN) of AST (SGOT) (ALT was not
measured In all studies) occurred in
ut 2% of approximately 5700
patients at some time during
sodum . In a
érge open. controlled trial mean-
==ingtul elevations ot ALT and‘or AST
dccurred i about 4°c of 370C
patients treated tor 2 to & months.
including marked elevalions (le..
mofe than 8 umes the ULN) n
about 1% of the 3700 patvents. In
that open-label study. a higher inci-
dence of borderline (less than 3
fimes the ULN). moderate (3 to 8
trmes the ULN). and marked (>8
times the ULN) elevations of ALT or
AST was observed in patients
receiving diclofenac when com-
pared to other NSAIDs
Transaminase elevations were seen
more frequently in patients with
osleo-arthritis than in those with
rheumatoid arthrilis {see ADVERSE
REACTIONS).
tn addition to the enzyme elevations
seen in chnical trials, rare cases of
severe hepatic reactions. including
jaundice and fatal fulminant hepat-
is. have been reported.
Physicians should measure trans-
aminases periodically in patients
feceiving long-term therapy with
C, because severe hepato-
toxicty may develop without a pro-
drome of distinguishing symptoms
The optimum times for making the
first and subsequent transaminase
measurements are not known. In
the largest U.S. trial (open-tabel).
that involved 3700 patients mont-
tored first at 8 weeks and 1200
tients monitored again at 24
weeks. almost all meaningtul eleva-
tions in transaminases were detect-
ed before patients became sympto-
matic. In 42 ot the 51 patients in
all trials who developed marked
transaminase elevations, abnormal
tests occurred during the first 2

Risk of rat months of therapy with diciofenac.
a_LPgrloral:on with, NSAID Based on this experience, if
Therapy: Senous g al ic_is used y. the
loxicaty such as sh first

anc perforaton can occur at any
ime. with of without warning symp-
toms. in patients treated ctwvomcakly
wilh NSAID therapy. Although
minor upper gastromtestnal prob-
lems._ such as dyspepsia. are com-
mon. usually developing earty n
therapy. physicians shouid reman
aiert for uiceration and bleeding in
patents treated chronically wih
NSAIDs even in the absence of pre-
vious G.l. fract symptoms. in
patients observed in chrical trials of
several months 1o 2 years duration.
upper G.l. ulcers.

stralegy for nitiating therapy s to
use a starting dose likely lo be
effective lor the majority of patients
and to adjust dosage thereatter
based on observation ol
diclolenac’'s benefrcial and ad-
verse effects

In patients wesghing less than 60 kg
(132 I1bs). or where the severity of
lhe disease. concomitant medica-
ton. or other diseases warrant. the

Sy

gross bleeding. or perforation
appear to occur in approximately
1% of patients for 3 to 6 months.
and in about 2 10 4% of patients
treated for 1 year. Physicians
should inform patients about the
signs and/or symptoms of serious
G.1. loxicity and what steps to take if
they occur.

Studies 1o date have not identified
any subset of patients not al nisk of

total daily

dose of diclolenac should be

PING peptic ulceration and
bleeding. Except for a prior history

ase
shouid be made no later than 8
weeks after the start of diclofenac
treatment. As with ether NSAIDs.
il abnormal iver~fests persist or
worsen. il clinical signs and/or
symploms consisient with liver dis-
ease develop. or il systemic mani-
festations occur (e.g.. eosnophilia.
rash. eic.). dictolenac shouid be dis-
conlinued

To minimize the possibility that
hepalnc njury will bec{)me severe

trar

ments. physicians should inform
patients of the warning signs and
symploms of hepatotoxictty (e.g..
nausea, faligue, lethargy. prurilus.
jaundice, right upper quadrant ten-
derness and "flu-like” symptoms).
and the appropriate action patients
shoutd take it these signs and
symptoms appear.

PRECAUTIONS

General

Diclofenac Delayed-release Tablels
shouid not be used concomnantty
wilh other diclofenac containing




products since they aiso circulate
in plasma as diclofenac anion.

Allergic Reactions: As with other
NSAIDs. allergic reactons includ-
ng anaphylaxis. have been
reported with diciofenac. Speatic
allergic mandestaons consisting
of swelung of eyelds. lips. phar-
ynx and larynx. urticaria, asthma.

\

also may be

for conditions that are less serious.

Physicians may wish 10 discuss with
their patients the potential risks
(see WARNINGS. PRECAUTIONS.
and ADVERSE REACTIONS) and
likely benefits of NSAID treatment.
particularly when the drugs are
used for less serious conditions

and bror

with a concomitanl fall in bloog
pressure {severe at times) have
been observed n clinical trials
andror the marketing experlence

where without NSAIDs
may represent an acceptable aiter-
native to both the patient and physi-
cian,

Laboratnvy Tests

with
has rarely been reporied ivom for-
eign sources; in U.S. clinical trials
with diclofenac in over 6000
patents. 1 case of anaphyiaxis
was reported. In controlled clini-
cal trials, allergic reactions have
been observed at an incidence of
0.5%. These reactions can occur
without prior exposure 10 the

9.
Fluid Retention and Edema: Flud
retention and edema have been
abserved in some patients taking
diclotenac. Therefore. as with
other NSAIDs. diciofenac should
be used with caution in patients
with a history of cardiac decom-
pensation. hypertension. or other
conditions predisposing to fluid
retention.

Renal Effects: As a class,
NSAIDs have been i

serious G.l. tract ulcera-
tion and bleeding can occur without
warning symploms. physicians
should follow chronically treated
patients for the signs and symploms
of ulceration and bleeding and
should inform them of the impor-
tance of this foliow-up (see WARN-
INGS. Risk of G.I. Ulcerations.
Bieeding. and Perforation with
NSAID Therapy). |t diclofenac 1s
used chronically, patients should
also be instructed to report any
signs and symploms that might be
due 1o hepatotoxicily of diciofenac:
these symploms may become evi-
denl between visils when periodic
liver laboratory tests are pertormed
isee WARNINGS. Hepatic Effects)
Drug Interactions

Aspirin: Concomitant administration
of diclofenac and aspinn 1s not rec-
3

with renal papillary necrosis and
other abnormal renal pathology in
long-term administration to ani-
mals. in oral diclofenac studies in
animals, some evidence of renal

toxicity was noted. Isolated inci -

dents of papillary necrosis were
observed in a lew animals ai high
doses (20 to 120 mgrkg) in sever-
al baboon subacute studies. In
patients treated with diclofenac,
rare cases of interstitiai nephritis
and papiliary necrosis have been
reparted ‘(see ADVERSE REAC-
TIONS).

A second form of renal toxicity.
generally associated with
NSAIDs. is seen in patents with
conditions leading 1o a reduction
n renal blood flow or blood vol-
ume, where renal prostaglandins
have a supportive role in the
maintenance of renal perfusion.
In these patienls. administration
ol an NSAIDs results in a dose-
dependent decrease in prostag-
landin synthesis and. secondarily,
in a reduction of renal bicod flow,
which may precipitate overt renal
failure. Patients at greatest risk of
this reaction are those wilh
impaired renal function. heart fail-
ure. liver dyslunction. those lak-
Ing diuretics. and the etderly.
Discontinuation of NSAID therapy
is typically followed by recovery to
the prelreatment stale

Cases of significant renai taiture
n patients receiving diclotenac
have been reported from markel-
ing experience. but were not ob-
served in over 4000 patients in
clinical trials duning which serum
creatinine and BUN values were
followed serially. There were only
11 patients {0.3%) whose serum
creatinine and cencurrent serum
BUN values were greater than 2.0
mg/dL and 40 mgrdL. respective-
ly. while on diclolenac {mean nse

displaced from its binang sites dur-
ing the concomitant adnmumistratior
of aspirin, resuting in lower plasma
concenlrations. peak plasma leveis
and AUC vaiues.

Anticogguiants: While stugies have
not shown diclofenac to interact with
anticoagulants of the warfarin type.
caution should be exercised.
nonetheless, since interactions
have been seen with other NSAIDs.
Because prostaglandins play an
important role in hemostasis. and
NSAIDs aflect platelel function as
well, concurrent therapy with afl
NSAIDs. including diclofenac, and
warfann requires close monitoring
of patients to be certain that no
change in their anticoagulant
dosage is requ:red

Digoxn, Cycio-
sporine: Diclofenac. like olher

NSAIDs. may afect renal pro-
stagiandins and increase the 1oxict-
ty of cerlain drugs. Ingestion of
diclofenac may increase serum con-
centrations of digoxin and
methotrexate and increase cy-

ery ycin, and

zole have no influence i vitro on
the protein binding of diclotenac in
human serum.

Drug/t.aboratory Test Inter-
actions

Effect on Biood C Di-

patiens.

ADVERSE REACTIONS

taste disorder. reversible hearing
loss, scotoma.
¢ i A

protein: oliguria. interstitial

reaction on
derived from blinded, controlied and
open-label clinical trials. as well as
ide marketng expenence. In

increases platelet aggre-
gation time but does not affect
bleeding time, plasma thrombin
clotling time. plasma fibrinogen. or
laclors V and Vil to XII. S(a(isucally

the description beiow. rates of more
common events represent chinical
study results: rarer events are
derived puncipally from marxeting
experience and publications and

ficant changes in pr

and partial thromboplastin nmes
have been reported in norrral vol-
unteers. The mean changes were
observed to be less than 1 second
n both instances. however. and are
unlikely to be clinically importan:.
Diclofenac is a prostaglandin syn-
thetase inhibdor. however. and all
drugs that inhibit prostagiandn syn-
thesis interfere with platetet juncon
10 some degree: therefore. pakents
who may be adversely atiected by
such an acton should be carefulty
observed

Carcil i A

impairment of Fertility

Long-term carcinogenicity stuces
0 rats given diclolenac sodiym up
to 2 mgkgday (12 mg'm<.day.
approximately the human cose;
have revealec no signilkant
mcreases i wmor incence. There
was a shght increase 1 bemgn
mammary libroacenc-
mas 1n mig-gose-treated (0.5
mg kgaay or 3 mg'mz."uay» female
rats (high-dose lemales had exces-
sive mortairty). but the increase was
not significant for this common rat
tumor. A two-year carcinogenicity
study conducted in mice employing
diciofenac sodium at doses up to
0.3 mg/kg/day (0.9 mg/mz;day) n
males and t mg'kgiday (3
mg/mzlday) in females did not
reveal any oncogenic potential.
Diclofenac sodium did nct show
mutagenic activity in i witro point
mutation assays in mammalan
(mouse lymphoma) and microbwal
(yeast. Ames) test systems. and
was nonmulagenic In several mam-
mahan in vitro and in vivo tests,
including gorminant lethal ana male
germinal epithelial chromosomal
studres in mice. and nucleus anom-
aly and chromosomal aberration
studies in  Chinese hamsters
Diclotenac sodium admimistered 1o
male and female rats at 4
mg/kg/day (24 mg/mzlday) dd not
affect fertility.

closporine's pl Pat-

Effects

ients who begin taking diclofenac or
who increase their diclofenac dose
or any other NSAID while taking
digoxin. methotrexate. or
cyclosporine may develop toxcily
characteristics ol these drugs.
They should be observed closety.
parlicularly if renal function is
impaired. In the case of digoxin.
serum levels should be monitored.
Lithwm: Diclofenac decreases hthi-
um renal clearance and increases
lithium plasma levels. in patients
taking diclofenac and Ithium con-
comitanity. fithium toxicity may
develop.

ral  H mics: Diclofenac
does not alter glucose metabolism
(n normal subjects nor does 1t aller
the effects ol oral hypogiycemic
agenls There are rare reports.

in the 11 patients: ¢ 23
mg/dL and BUN 28.4 mg/aL).
Since diclofenac metaboliles are
eliminated primarily by the kid-
neys. palients with significantly
impaired renal function should be
more closely monitored than sub-
jects with normal renal function.
Porphyria: The use of diclofenac
in patients with hepauc porphyria
should be avoided. To date. one
patient has been oescribed in
whom diciolenac probably trig-
gered a clinical attack of porphyr-
ia. The postulaled mechanism.
demonstraled in rats. for causing
such attacks by diciofenac, as
well as some other NSAIDs. is
through stimulation of the por-
phyrin  precursor delta-aminole-
vulinic acid (ALA).

Information tor Patients
Diclofenac. like other drugs of its
class, is not free of side effects.
The side effects of these drugs
can cause discomfort and. rarely,
there are more serious side
effects. such as gastrointestinal
bleeding and. more rarely, liver
toxicity (see WARNINGS. Hepatic
Effects) which may result in hos-
pitalization and even fatal out-
comes.

NSAIDs are often essential
agents ‘in the management of
arthrilis and have a major role In
the management of pain bul they

. from g experi-
ences of changes in eflec!s of
insulin or oral hypogiycemic
agenis in the presence of di-
clofenac that necessitateg
changes in the doses of such
agenls. Both hypo- and hyper-
glycemic effects have been report-
ed. A direct causal relationship has
not been established. but physi-
cians should consider Ihe possibility
that diclofenac may alter a diabetic
patient's response to insulin or orai
hypoglycemic agents.

Diretics- Diclotenac and other
NSAIDs can inhibit the actrvity of
dwretics.  Concomitant treaiment
with potassium-sparing diurefics
may be associated with increased
serum potassium levels.

Other Drygs: In smalt groups of
patients (7 to 10/interaction study).
the concomrtant administration of
azathioprine. gold. chioroquine. D-
penicillamine, prednisolone. doxy-
cycline or digitoxin did not signifi-
canlly affect the peak tevels and
AUC values of diclofenac

Protein Binding

in vitro. diclofenac nmereres min-
mally or not at all with the protem
binding of salicylic acid (20°c
decrease in binding). tolbutamide.
prednisolone (10% decrease in
binding). or warlarin. Benzylpeni-
cillin, amplcnllm oxaclllm chiorietra-

There are no adequate and well
controlled studies In  pregnant
women. Diclofenac shouid be
used durning pregnancy only if the
benefits to the mother justify the
po(enual risk to the fetus.

17 : Reproguction
sludles have been performed in
mice given diciolenac sodium (up 1o
20 mgkgiday. or 60 mg:m<day}
ano i rats and rabbits given
diclofenac  sodium {up_ to 10
mgikg/day. or 60 mg/mé.qay for
rats. and 80 mg/mZiday for rabbits).
and have revealed no evidence of
teratogenxity despite the induction
ol maternal toxicity and fetal toxicity
In rats. malernally 1oxic 0oses were
assocated with dystocia. proiongea
gestation. reguced fetal wenghts anc
growth. and reduced fetal survivai
Du«clotenac has been shown 1o cross
the placental barrier in mice ang
rats
Labor and Delivery
The effects of aiolenac on wabor
and delivery in pregnant women are
urknown. Because of the known
effects ot prostaglandm-innibting
drugs on tnhe fetai cardwovascular
syslem (ciosure of duclus arteno-
sus). use of dictolenac dunng late
pregnancy should be avowded and.
as with other nonsteroidal anti-
snflammatory drugs. it 1S possike
thal diclolenac may nhibit utenine

Oxclotenac has peen founa in the
milk of nursing mothers. As widh
other drugs tha! are excreted mn
mik. dickolenac is not recommend-
ed for use In nursing women
Pediatric Use

Salely and eftectiveness of aicio-
fenac in pedialrc patients nave not
been estabitshec.

Geriatric Use

Of the more than 6000 patents
treated with diciofenac in U S tnals.
31% were oider than 65 years of
age. No overail diference was
observed between efficacy. ao-
verse event or pharmacokinetlic
proliles of older and younger
patients. As with any NSAID. the
elderly are likely to tolerale adverse

cycline. doxy e. cer in,

less well than younger

rate are gener-
1ily not possibie
(he modence of commoa adverse
re..bons (greater than 1°: s
based upon controlied chca: tnas
n 1543 patents treated up to 13
weexs with diclofenac  sodium
ogelayed-release abiets. By lar the
mMast common aaverse eftects were
gastrointesunal sympioms. most of
them mnor. occurrmg n about
20°c. and leadng 10 GSCONINUALON
m _2bout 3°.. of patenis. Peptc
Uf_ne 2 G Dieeding OcCurred in
chnucal tnals in 0.6% {95°.conh-
gence interval: 0.2° 10 e of
appracmatety 1800 patents gunng
thewr tirst 3 montns of diciolenac
treatment and 1.6% (95%c-conii-
dence mntervai: 0.8% to 2.4%} of
approximately BOO patients followed
for 1 year.
Gastrointestinal symptoms were
followed in frequency by central ner-
vous system side efiects such as
headache (72¢) and dizziness {3°).
Meaningtul (exceeding 3 tmes the
Upper Limit of Normal) elevatons of
ALT (SGPT) or AST (SGOT)
occurred al an overall rate of
approximately 2°e during the first 2
months of diclofenac sodium treat-
ment. Unlike aspinn-related eleva-
tons. which occur more frequentiy
n patients with rheumatoid arthritis,
these elevatrons were more fre-
quently observed In patenis with
osteoarthritts  (2.6°c) thar In
patients with rheumatoid arnritis
(0.7°5). Marked elevations (exceed-
ng 8 times 1he ULN) were seen in
1% ot patients treated for 2 10 €
months (see WARNINGS. hepatc
Effects}.
The foliowing aaverse reactions
were reported in pauents treated
with diclofenac:
Incidence Greater Than 1°%-
Causal Relationship Probable:
{All denved from clinical trais i
Body as a Whole: Abdominai pain
or cramps,® headache.” fluid reten-
tion. abdominal distention.
Digestive: Diarrhea.” n.
nausea. consllpanon. flalutence.
nver tests apnormaliies.” PUB.1e..
pepuc ulcer, with or without bieea-
ing and:or perforauon. or breeding
without ulcer (see above ang aisc
WARNINGS).
Nervous System: Dizziness
Skin and Appendages: Rasn. pru-
nus,
Special Senses: Tinnnus.
“incwaence 3% to 3. oncioence ot
unmarked reactions s 1 10 3°c-
Incidence Less Than 1% - Causal
Relationghip Probable: Tne foi-
owing reactions have been report-
€0 0 pauvents 1aking diclotenac
unoer Crcumstances thai 0c not
perm.! a ciear atinpution of the
reacnon 10 diclolenac. These reac-
uons are being inciuded as alerting
nformanon for physicians. Adverse
reactons reported only in worid-
wioe marketing experience or In the
ineratwe. nol seen i chnical tnais.
are consigereg rare and are nali-
czed.
Body as a Whole: Malase.
swelling of ks and tongue. photo-
sensrly.  anaphytaxis. anaphylac-
10« reactions

Cardiovascular:  Hypertension
congestrve heart failure
Digestive: Vom:ry  aunocs

medena. aphthous stomatitis. ary
mouth ang mucous memoranes
bioody aiarmea. hepattis  negans
necrosis. appetite change. pancre-
ants wih or without concom.ian:
nepatis. cotis.

Hemic and Lymphatic: nemogioo:r:
oecrease. euxopenia. thromooc,-
10peNIa. NEMONVIC anerma. apiasiic
anemid. agranuiocylos:s. purpura
allergic purpura

Metabolic and Nutritional
Disorders: Azotemia
Nervous  Syslem: Insomnia.

drowsiness. depression. dipiopia.
anxiety. irntabidy. aseptic mening:-
ns

Respiratory: Episiaxis, asihma.
laryngeal edema

Skin and Appendages: Aiopecia.
urticana. eczema. dermatilis. bul-
Jous eruption. erythema multiforme
major.  angioedema. Stevens-
Johnson syndrome.

Special Senses: Blurred vision.

nephrnuis. papillary necrosis. acute
renal failure
Incidence Less Than 1% - Causal
Relationship Unknown (Adverse
reactions reported only in world-
wide marketing experience or In the
literalure. not seen in clinical trals
are considered rare and are dal-
cized.)
Body as a Whole: Cnest pair:
Cardiovascular: Paicitations
flushing. tachycardia. premature
venltricular contractions, mvocara.a
infarction.
Digestive: Esophageat lesons
Memic and Ly ic: Brusing
Metabolic and Nutritional Dis-
orders: Hypogiycemia. weighi
loss.
Nervous System: Paresthesia.
memory dislurbance. mightmares.
tremor. lic. abnormal cooramnatior.
convulsions.  disorentanon. Dsy-
chotic reaction.
Respiratory: Dyspnea. nyperveni-
latron. edema of pharynx.
Skin and Appendsges: Excess
ol

Special Senses: Vireous ficaters.
right blindness. amby d
Urogenitai: Unnarv frequency. noc-
turia. hematuna, impotence. vaginal
bieeding.

OVERDOSAGE

Worldwide reporis on overdosage
with diclofenac cover 66 cases. In
approximately one-hall of these
reports of overdosage. concomitant &
medications were aiso laken. The
highes! dose of diclofenac was 5 g
n a 17-year-old maie who suffered
loss of consciousness. increased
Intracranial pressure, aspiraton
pneumonitis. and died 2 days after
overdose. The next highest doses
of diclofenac were 4 g and 3.75 g
The 24-year-old femaie who took 4
g and the 28- and 42-year-oid
females. each of whom took 3.75 g.
did not cevelop any ciinically signifi-
cant signs or symptoms. However.
there was a report of a 17-year-old
temale who experienced vomiing
and drowsiness after an overdose
of 2.37 g of diclofenac.

Animal LDgq values show a wide
range of susceptibilllies lo acute
overdosage. with primates being
more resistant 1o acute loxicity than
rodents (LDgq in mg/kg - rals, 55:
dogs. 500: monkeys, 3200)

in case of acute overdosage 1t is
recommended that the stomach be
emplied by vomiing or lavage
Forced diuresis may theoretically be
benelicial because the drug 1s
excreled in the unine. The effect of
dialysis or hemoperiusion in the
elimination of diciolenac (99% pro-
ten-bound: see CLINICAL PHAR-
MACOLOGY) remains unproven. in
addiion 10 supporlive measures.
the use of oral activaled charcoal
may help 10 reduce the absorption
of diciotenac

DOSAGE AND ADMINISTRATION
Diciotenac sodium may be admims-
tered as 25 mg. 50 mg. or 75 mg
delayed-release tablets. Regard-
less of the indication. the dosage o
diclofenac should be individuahized
to the lowest effective dose lo
minimize adverse effects
(see CLINICAL PHARMACOLGY.
|ndividua|lzahon of Dosage;j

O: is: The r ded
dosage s 100 to 150 mg/iday in
divided doses, 50 mg b.i.d. or Lid
or 75 mq b.i.d. Dosages above 150
mg/day have not been studied in
patients with osteoarthritis.
Rheumatoid arthritis: The recom-
mended dosage 1s 150 (o 200
mgday m divided doses. 50 mg
4. 0or qud. or 75 mg buad
Dosages above 225 mg/day are not
recommended 1N pahents with
Meumatoid arthritis

Ankylosing spondylitis: The rec-
ommended dosage 15 100 1c 125
mg gay agminisiered as 25 mg
Q1.0 with an extra 25 mg dose at
pbecume  necessary. Dosages
apbove 125 mgaay have not been
studied 1n pabents with ankyiosing
spondyiitts.

HOW SUPPLIED
Diclofenac Sodium  Delayed-
release Tabiets
25 mg - pnk. round. unscored
biconvex wrth beveled edges
(debossed "Copley 431" on one
side)

Bottles of 60
NDC 38245-431-66

Botties of 100
NDC 38245-431-10

Botties of 1000
NDC 38245-431-20

Diciotenac  Sodium  Delayec-
release Tabiets
50 mg - pnk. round. unscores
biconvex with beveled eages
(debossed "Copley 474" on one
side’

Bottles of 6C
NDC 38245-474-68

Botties of 100
NDC 3B8245-474-10

Botties of 100C
NDC 38245-474-20

Diciotenac  Sodwm  Detavec-
resease Tabiets

75 mg - pink. round. unscored
biconvex with beveled eages
1depossed “Copley 427 on one
sice-

Botles of 60
NOC 38245-427-68

Bottles of 100
NOC 38245-427-10

Botlies of 1000
NDC 38245-427-20

Do not store above 30°C (86 F:
Protect from maisture.

D n a ght, hght
container {USP).

Caution: Federal law prohibits dis-
pensing without prescription.

Copley Pharmaceutical. Inc.
Canton. MA 02021

Rewised: August 1996
LEA505300




NDC 38245-431-20

Diclofenac Sodium
Delayed-release Tablets

25 mg

CAUTION: Federal law prohibits
dispensing without prescription.

1000 enteric-coated tablets

(? Copley Pharmaceutical, Inc.
Canton, MA 02021

AR et
NDC 38245-431-10

Diclofenac Sodium

Delayed-release Tablets

CAUTION: Federal law prohibits
dispensing without prescription.

100 enteric-coated tablets

( Copley Pharmaceutical, inc.
ton, MA 02021
T Y

NDC 38245-431-68

Diclotenac Sodium
Delayed-release Tablets

CAUTION: Federal law prohibits
dispensing without prescription.
60 enteric-coated tablets
(? Copley Pharmaceutical, inc.
Canton, MA 02021
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Dispense in a tight, light-resistant

container (USP).
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074459

CHEMISTRY REVIEW(S)




CHEMIST'S REVIEW NO. 3

2. ANDA # 74-459
3. NAME AND ADDRESS OF APPLICANT
Copley Pharmaceutical, Inc.
Attention: Bernie Grubstein
Canton Commerce Center
25 John Road
Canton, MA 02021
4. LEGAL BASIS FOR ANDA SUBMISSION:
Patent Certification: No outstanding patent
Patent Exclusivity: Expired on July 28, 1993
5. SUPPLEMENT (S): N/A 6. PROPRIETARY NAME: N/A
7.  NONPROPRIETARY NAME: Diclofenac Sodium .
8. SUPPLEMENT (s) PROVIDE(s) FOR: N/A
9. AMENDMENTS AND OTHER DATES:
January 19, 1994: Submission of application
October 11, 1996: Amendment
November 19, 1996: Amendment (telephone)
The two amendments are the subject of this review.
May 20, 1997 Telephone Amendment
10. PHARMACOLOGICAL CATEGORY 11. Rx or OTC
NSAID Rx
12. RELATED IND/NDA/DMF(s)
13. DOSAGE FORM 14. POTENCY
Enteric-coated tablets 25, 50, 75 mg
16. RECORDS AND REPORTS: N/A
17. COMMENTS:
See addendum to the review for the review of telephone
amendment dated November 19, 1996
18. CONCLUSIONS AND RECOMMENDATIONS: Approvable
19. REVIEWER: DATE COMPLETED: s
Dave Gill November 6, 1996
cc: ANDA 74-459
Division File
DUP File
Field Copy
Endorsements: - 15 22" 27
HFD-623/D.Gill/5-15-97 oA A 6‘72)6f7-

HFD-623/V.Sayeed/
X: \new\flrmsam\Copley/1trs&rev\74459ap d
F/T by: bc/5-21-97




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074459

BIOEQUIVALENCE REVIEW(S)




I

ANDA 74-459 | _ MAY 9 1997

Copley Pharmaceutical Inc.
Attention: Robert Kelly

25 John Road
Canton MA 02021
I'|lllll|l'|llllllllllll"llllll

Dear Sir:

Reference is made to your abbreviated new drug applic;.tion submitted pursuant to Section 505 G)

of the Federal Food, Drug and Cosmetic Act for Diclofenac Enteric-Coated Tablets, 25 mg,
50 mg, and 75 mg.

1.

The Division of Bioequivalence has completed its review and has no further questions at
this time.

The following dissolution testing will need to be incorporated into your stability and quality
control programs: :

The dissolution testing should be conducted using USP 23 apparatus II paddles at 50 rpm
using the following conditions:

Medium: 0.1 NHCI (120"
Sodium phosphate buffer pH 6.8 (60"
Volume: 900 mL (acidic stage)
900 mL (buffer stage) .
Sampling Times: Acidic stage: 30, 60, 120 min
Buffer stage: 5, 10, 20, 30, 45, and 60 min
Tolerance (Q) NMT 120 min (acidic stage)
NLT~ 45 min (buffer stage)

The dissolution data presented by Copley using the revised conditions according to the latest

guidance for Diclofenac issued by the Division of Bioequivalence dated October 6, 1994 was
done using expired lots for the 75 mg, 50 mg and 25 mg tablets. The Division of
Bioequivalence was informed by Copley that they have no current lots of the product
available and do not plan to manufacture more diclofenac sodium until the submission is
approved. Therefore, the Division of Bioequivalence is requesting that the firm supply
dissolution data from their initial marketed batches to support the data from the expired lots.




Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studles or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

n

Nicholas Fleischer, Ph.D.

Director, Division of Bioequivalence

Office of Generic Drugs ‘.
Center for Drug Evaluation and Research
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JAN | 4 1997
Diclofenac Sodium Copley Pharmaceutical
75 mg Enteric-Coated Tablet Canton Mass.
50 mg Enteric-Coated Tablet Submission Dated:
25 mg Enteric-Coated Tablet January 19, 1994
ANDA #74-459 May 12, 1994
Reviewer: Andre J. Jackson
WP #74459SDW.194

This addendum to the review contains corrected values for the confidence intervais for the 50 mg
and 25 mg tablets.

F S0 MG FA S Y

tive:

The aim of this study is to compare the oral absorption of diclofenac sodium tablets
manufactured by Copley Pharmaceutical with a commercial lot of the reference product,
Voltaren® enteric-coated tablets manufactured by Geigy following a single dose of 50 mg.

Methods:

The study was conducted by | under the direction
of _ . Samples were analyzed bv inder the
direction of

L Characterization of Study Group:

A The subject inclusion and exclusion criteria were the same as for the 75 mg study. —
B. The subject exclusion criteria were the same as for the 75 mg study.
C. Informed Consent:

All proépective volunteers had the study explained by a member of the research team or
a member of their staff. The nature of the drug substance to be evaluated was explained
together with the potential hazards involving drug allergies and possible adverse reactions.




An acknowledgement of the receipt of this information and the participant's freely-
tendered offer to volunteer was obtained in writing from each participant in the study.

II. Study Conduct

The study was done in 35, heaithy males.

A Subjects fasted overnight until 4.0 hrs after their scheduled dosing times. Water "

was not allowed from 2 hours before until 2 hours after dosing but was allowed
ad lib thereafter.

Standard meals were provided at 4 and approximately 10 hours after dosing.

B. The products employed in the study were:

-

1. Test: Copley Pharmaceutical 50 mg diclofenac enteric-coated tablet, Lot #

4747202, potency 98.4%.
2. Reference product: Geigy 50 mg Volitaren® enteric-coated

tablet, Lot # JT6421, potency 98.2%, expiration date August,1996.

Table 10. Mean pharmacokinetic parameters and % CV for subjects that received either
the test or reference diclofenac formulations (50 mg) following an overnight fast.

TREATMENT
Variable A=Test B=Reference Ratio | N Conf.
%A/B Interval
AUCL? (ng/mixhr) 1200.0+23.2 1234.1423.9 972 |35 o
LNAUCL* 7.07 7.09 975 |35 | 93-101%
AUCP (ng/mlxhr) 1200.2+21.7 1251.1+£25.0 96.3 32
LNAUCIL 7.07 7.10 966 |32 92-101%
CPEAK (ng/mi) 1275.2+30.0 1455.9+40.2 874 35|
LNCPEAK* 7.10 7.19 909 |35 80-102%
KEL-1 (hr) 0.462+24.3 0.469+27.5 35
HALF (hr) 1.61 1.62 35
TPEAK (hr) 1:54 1.85 36 —-
T LAG (hr) 0.87 £ 88.0 1224679 | 71 35 49.8 -93.2%
Observed Mean = CV%

AUCL = AUC (0 to last measurable concentration)




*AUCI = AUC (0 -infinity)
‘Log Transformed(LNAUCL, Cmax)

Table 15. Mean pharmacokinetic parameters and % CV for subjects that received either
the test or reference diclofenac formulations (25 mg) following an overnight fast.

TREATMENT

Variable A=Test B=Reference Ratio | N | Conf ~
%A/B Interval

AUCL? (ng/mixhr) 540.9+£24.3 544 8+20.9 993 34 L

LNAUCL* 6.26 6.28 98 4 34 | 93-103%

AUCP (ng/mlxhr) 554.9+23 .8 561.4+20.2 98.5 34

LNAUCIL 6.29 6.31 976 |34 | 93-102%

CPEAK (ng/ml) 665.85+37.3 686.7+29.2 970 |34 o

LNCPEAK* 6.43 6.49 942 34 | 84-105%

KEL-1 (hr) 0.490+33.14 0.535+39.0 34

HALF (hr) 1.56 1.46 34

TPEAK (hr) 1.68 1.85 34 | —

T LAG (hr) 124+ 71 1.61+57.7 770 |34 | 55.3-100.9%

Subject Drop outs

The study began with 36 volunteers and there were two subject dropouts.

Observed Mean + CV%

2AUCL = AUC (0 to last measurable concentration)
>AUCI = AUC (O -infinity)
*Log Transformed(LNAUCL, Cmax)
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Diclofenac Sodium Copley Pharmaceutical

75 mg Enteric-Coated Tablet Canton Mass.

50 mg Enteric-Coated Tablet Submission Dated:
25 mg Enteric-Coated Tablet October 3, 1996
ANDA #74-459 December 23, 1996
Reviewer: Andre J. Jackson

WP #74459C.D96

REVIEW OF SMALIL-SCALE (12 SUBJECT) FASTING 7S MG ENTERIC-COATED
TABLET BIOEQUIVALENCE STUDY .

Background

A bioequivalence study was submitted by the sponsor on January 19, 1994 which contained single
dose fasting studies for their 75 mg, 50 mg and 25 mg enteric-coated tablets. The study also
contained a 75 mg post-prandial study and waiver requests for food studies at the 50 mg and 25 mg
dose levels. Analysis of the data indicated a longer lag time for the reference product. The firm
informed the agency that the lag time for their product was in fact similar to the triangular shaped
reference tablets manufactured by Ciba. Based upon this information an agreement was reached that -
the firm would submit a new 75 mg study in 12 subjects for their product vs the triangular shaped
reference product. The current submission is the data from the small scale study.

Objective:

The aim of this study is to compare the absorption lag times of diclofenac sodium tablets
manufactured by Copley Pharmaceutical with a commercial lot of the reference product, Voltaren®
enteric-coated tablets manufactured by Geigy following a single dose of 75 mg.

Methods:

The study was conducted bv N under the direction of

Samples were analyzed by under the direction of
Subjects were dosed on April 23, 1996 and May 7, 1996.

L Characterization of Study Group:

Y

A, Inclusion criteria

L. All volunteers selected for this study were male volunteers




between the ages of 18 and 45 years. Weight range of the
volunteers was within 10% of normal body weight relative to
height and frame size.

2. Each volunteer was given a general physical examination
within 30 days of initiation of the study. Each examination
included blood pressure, general observations, history,
complete hemogram (hemoglobin, hematocrit, WBC,
differential), urinalysis (including microscopic), biochemistry
(blood urea nitrogen, serum bilirubin [total]), HIV antibody
screen. Volunteers selected for the study had no chmcallyw

N T

significant abnormal findings.
3. Normal electroca:rdiogram *
B. Exclusiqn Critenia:
1. Volunteers with a history of alcohol or drug addiction

during the past two years, gastrointestinal, renal,
hepatic or cardiovascular disease, tuberculosis,
epilepsy, asthma.

2. Any noted EKG abnormality.

3. Hypersensitivity or idiosyncratic reaction to diclofenac, aspirin
or other NSAID's.
4. Participation in a previous clinical trial or the
donation of one pint or more of blood within the past
90 days. R
5. Use of any OTC medication on a regular basis.
6. Positive screen for drugs of abuse.

7. Positive HBsAg or HIV screen.
8. Subjects that smoke.

The consumption of alcohol-or ianthine-containing beverages and foods was prohibited for
24 hours before dosing and throughout the period of sample collection.

C. Informed Consent:




All prospective volunteers had the study explained by a member of the research team or a
member of their staff. The nature of the drug substance to be evaluated was explained
together with the potential hazards involving drug allergies and possible adverse reactions.
An acknowledgement of the receipt of this information and the partlcxpant s freely-tendered
offer to volunteer was obtained in writing from each participant in the study.

I Study Conduct

The study was done in 12 healthy males.
A Subjects fasted overnight until 4.0 hrs after their scheduled dosing times.
Water was not allowed from 2 hours before until 2 hours after dosing but was'
allowed ad lib thereafter.

Standard meals were provided at 4 and approximately 10 hours after dosing.

B. The products employed in the study were:
1. Test: Copley Pharmaceutical 75 mg diclofenac sodium enteric-coated tablet,
Lot # 427Z02, potency 98.5%.

2. Reference product: Geigy 75 mg Voltaren® enteric-coated tablet, Lot #
KT6691, expiration date Dec 1997.

There was a 14 day washout between doses.
C. A 75 mg dose (1 x 75 mg) of each product (test and reference) was

administered at time zero with 240 ml of water. The randomization scheme
is presented in table 1.

Table 1. Random Assignment of 12 subjects

Sequence SUBJECT
AB 1,2,6,8,10,11
B,A 3,4,5,79,12

Treatment A: Diclofenac Tablets, 75 mg (1 Tablet) Copley

Treatment B: Voltaren Tablet, 75 mg (1 Tablet) Geigy
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D.Plasma was collected pre-dose and at the following times post-dose:0.25, 0.5, 0.75, 1.00,
1.25, 1.50, 1.75, 2.09, 2.25, 2.50, 2.75, 3.00, 3.25, 3.50, 3.75, 4.00, 4.25, 4.50, 4.75,
5.00, 5.25, 5.50, 5.75, 6.00, 6.50, 7.00, 8.00, 9.00, 10.0 and 12 hrs.

E. During the study subjects were monitored for adverse reactions.

II. Analytical

Assay sensitivity:




IV.  Pharmacokinetic Methodology .

Area under the curve(0-t) and AUC(0-inf) was calculated as well as elimination
parameters for each subject and dosing group. Observed values for Tmax and
Cmax were also reported and lag time (i.e., the time at which the first
measurable plasma concentration is observed).




Results

Table 2.  Diclofenac plasma levels ng/ml (+cv) for the subjects that received the test and
reference formulations (75 mg) after an overnight fast.
TREATMENT A TREATMENT B
Copley Reference

Time (hrs) Mean CV% Mean CV%
0 0.00 0.00 0.00 0.00
0.25 59.92 267.4 2.14 346.4
0.5 202.07 247.9 105.82 344.7
0.75 372.36 163.7 298.85 302.0
1.0 635.57 124.0 - 568.08 144.1
1.25 962.25 70.6 641.85 136.7
1.50 1186.84 67.7 577.06 105.0
1.75 1009.53 67.6 602.16 118.5
2.00 677.69 61.8 548.68 153.8
2.25 460.36 75.2 330.65 132.2

- 2.50 324 .81 67.2 516.75 150.1
2.75 216.82 62.3 498.83 140.0
3.00 152.04 55.7 472.59 135.4
3.25 120.09 53.0 3357.07 - 136.6
3.50 88.84 455 25941 131.6
3.75 70.28 42.8 211.21 102.2
4.00 59.75 43.7 196.58 109.4
4.25 47.43 39.0 260.63 139.4
4.50 40.97 39.7 296.92 169.8 .
4.75 35.21 37.6 199.34 184.5
5.0 29.31 37.6 131.90 142.7
5.25 25.21 40.4 78.83 109.6
5.50 24.10 42.5 61.40 89.1
5.75 20.10 48.0 46.78 78.4
6.00 18.92 42.7 35.21 67.5
6.50 13.03 43.8 26.09 52.6
7.00 10.51 51.5 18.11 47.0
8.00 71.33 311.8 11.53 448
9.00 41.09 311.6 7.57 78.4
10.0 10.09 261.7 5.34 84.1




[ 12.0 [ 2.00 | 276.2 | 2.31 | 1492

Table 3. Mean pharmacokinetic parameters and % CV for subjects that received either the
test or reference diclofenac formulations following an overnight fast.

TREATMENT
Variable A=Test B=Reference
AUCL? (ng/mixhr) 1852.01+16.3 1882.18+18.7
LNAUCL* 1828.66 1849.58
AUCE (ng/mixhr) 1911.03+14.6 1900.40+18.7
LNAUCI* 1892.06 <] 1867.64 M
CPEAK (ng/ml) 1680.13+34.4 2036.54+32.8
LNCPEAK* 1581.45 1929.08
TPEAK (hr) 2.02 2.27
T lag (hr) 1.42 + 148.7 1.77 £69.0

Observed Mean £ CV%
2AUCL = AUC (0 to last measurable concentration)
3AUCI = AUC (0 -infinity)

‘Log Transformed-antilog of the geometric mean |

Adverse Effects

Adverse effects are summarized in table 4.

Subject Prop outs -
The study began with 12 volunteers and there were no drop outs.
Sample reassays:

2 samples out of 744 or 0.3% were reassayed primarily due to
poor chromatography. ‘

Comments:

1. . The dissolution data presented with the previous study was found to be

acceptable however, the dissolution conditions have been revised according to
the latest guidance for Diclofenac issued by the Division of Bioequivalence dated




October 6, 1994.

The new dissolution specifications are as follows:

Apparatus: USP XXTIT paddle
RPM: 50
Medium: 0.1 N HCL (120"
Sodium phosphate buffer pH 6.8 (60")
Volume: 900 ml (acidic stage)
900 ml (buffer stage)

Sampling Times: acidic stage: 30, 60, 120 min
Buffer stage: 5, 10, 20, 30, 45, and 60 min

Tolerance (Q) NMT 120 min (acidic stage)
NLT 45 min (buffer stage) s
Analytical As per USP XXI1I, if available or other validated method
2. The 90% confidence intervals for the 75 mg, 50 mg and 25 mg studies were

found to be acceptable in the initial bioequivalence study.

3. The mean lag times for the test and reference products are within 30 minutes
of each other.

4, The dissolution data presented by the firm using the revised conditions according
to the latest guidance for Diclofenac issued by the Division of Bioequivalence
dated October 6, 1994 was done using expired lots for the 75 mg , 50 mg and
25 mg tablets. The Division of Bioequivalence was informed by the firm that they
have no current lots of the product available and do not plan to manufacture more
diclofenac sodium until the submission is approved. Therefore, the Division of
Bioequivalence is requesting that the firm supply dissolution data from their mmal
marketed batches to support the data from the expired lots.

Recommendation:

1. The fasting bioequivalence studies conducted by Copley Pharmaceutical on its
75 mg diclofenac sodium enteric coated tablet, lot 427Z02,comparing it to
Geigy's Voltaren® 75 mg enteric-coated tablet, also the study of its 50 mg—
diclofenac sodium enteric-coated tablet, lot 474Z02, comparing it to Geigy's
Voltaren® 50 mg enteric-coated tablet and finally the bioequivalence study
conducted by Copley Pharmaceutical on its 25 mg diclofenac sodium enteric
coated tablet, dot 431Z02 comparing it to Geigy's Voltaren® 25 mg
enteric-coated tablet have all been found to be acceptable by the Division of
Bioequivalence. The post-prandial study conducted by Copley Pharmaceutical
onits 75 mg diclofenac sodium enteric coated tablet, lot 427Z02,comparing it
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to Geigy's Voltaren® 75 mg enteric-coated tablet has been found to be
acceptable by the Division of Bioequivalence.. Therefore, Copley’s 75 mg
diclofenac sodium enteric-coated tablet is deemed bioequivalent to Geigy's
Voltaren® 75 mg enteric-coated tablet.

2. The in vitro dissolution testings conducted by Copley Pharnmaceutical on its g
diclofenac sodium 75 mg enteric coated tablet, lot # 427Z02, on its diclofenac ~ %5
sodium 50 mg enteric coated tablet lot # 474Z02, and on its diclofenac sodium
25 mg enteric coated tablet lot # 431202 are acceptable. The fim has
conducted an acceptable in vivo food-effects bioequivalence study (submission ,' Pt
dated January 19, 1994) comparing its 75 mg enteric coated tablet of the test. ﬁ% :
product with the 75 mg enteric coated tablet of the reference product Voltar_ep_ 4,, _
manufactured by Geigy. The formulations for the 50 mg and 25 mg
enteric-coated tablets strengths are proportionally similar to the 75 mg strength
of the test product which underwent food-effects bioequivalency testing. The
waiver of in vivo food-effects bioequivalence requirements for the 50 mg
enteric coated tablet and 25 mg enteric coated tablets are granted. The 50 mg
and 25 mg enteric coated tablets are therefore deemed bioequivalent to the 50
mg and 25 mg enteric coated tablets of Voltaren manufactured by Geigy.

3. The in-vitro dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution testing should
be conducted using USP XXIII apparatus II paddles at SO rpm using the
following conditions:

Medium: 0.1 NHCL (120"

Sodium phosphate buffer pH 6.8 (60"
Volume: 900 ml (acidic stage)

900 ml (buffer stage)
Sampling Times: Acidic stage: 30, 60, 120 min

Buffer stage: 5, 10, 20, 30, 45, and 60 min

Tolerance (Q) NMT - 120 min (acidic stage)
NLT 45 min (buffer stage)
m—— CO'A\\-eh‘\ N 4 ‘)—{4(\-90‘ b_p ‘é‘—"’(‘d’\‘("!»cp‘ ~ ﬂ‘-«a TN

t '\ ’ LLQ = '/"/“_7
Andre J. Jackson ’
Division of Bioequivalence b

Review Branch I




Table 4. In Vitro Dissolution Testing

Drug (Generic Name) :Diclofenac
Dose Strength:75 mg

ANDA No.:74-459

Firm:Copley Pharmaceutical
Submission Date:December 23, 1996
File Name:74459CDW.D95

I.Conditions for Dissolution Testing:Not a USP method,based on 1994
guidance

USP XXII Basket: Paddle:x RPM: S0
No. Units Tested: 12

Medium: 0.1N HCL “Volume: 900 ml +
Phosphate buffer pH 6.8 Volume: 900 ml
Specifications: NMT in 2 hrs in acid
NLT in 45 minutes in base

Reference Drug: Voltaren
Assay Methodology:

II. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference
Times Lot # 427202 Lot # KT6691
Strength(mg) 75 Strength(mg) 75
Mean % Range RSD Mean % Range RSD
2 hrs 0.2 100 0.2 150
(acid)
10 min 9.3 39.8 17.2
20 min 57.1 22.9 80.4 .
30 min 88.3 14.8 90.0 3.4
45 min 96.7 6.3 93.5 3.2
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IT. Results of

In Vitro Dissolution Testing:

Sampling Test Product Reference
Times Lot # 474202 Lot # JT6421
Strength (mg) 50 Strength (mg) 50
Mean $% Range RSD Mean $% Rangéff" RSD
.2%

2 hrs 0.3 150 0.1 | 100
(acid)

10 min 4.4 47.7 13.5

20 min 43.1 19.7 76.6

30 min 78.2 14.5 84.7

45 min 96.3 3.8 88.5

II. Results of In'Vitro Dissolution Testing:

Sampling Test Product Reference

Times Lot # 431Z02 Lot # JT4901

Strength(mg) 25 Strength (mg) 25
Mean $ Raﬁge RSD Mean % Range RSD

2 hrs 0.2 100 0.2 100
(acid) |

10 min 18.7 35.8 26.8 15 54
20 min 70.8 20.1 69.8 1. 6.6
30 min 97.7 5.7 78.5 ) | e.5
45 min 100.6 3.9 84.4 6.8
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OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE
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ANDA/AADA # (Y- YS9

DRUG & DOSAGE FORM : Dic(olemac Solicw

STRENGTH (S) : 7S~y S0wy, 25 v
TYPE OF STUDY: sD
STUDY SITE: CLINICAL :

STUDY SUMMARY : JSwy- fol

@D ™"

SPONSOR :
Copleg™
OTHER

Parameter
Cmax(ng/ml)

- test

246
ngxhr/m1 - 27

ref

148
7- 5o
1.5

(.8=C,

S.oo

AUC(0-T)
AUC(0-Inf)ngxhr/ml 7.4 1L
l. 8 l-

Half-life hr C¢-y?

DISSOLUTION :
Conditions
Time (min)

15

30

45

N[

Test Mean(range)

Q=

Ref. Mean(range)

PRIMARY REVIEWER :

INITIAL :

BRANCH :

DATE :

BRANCH CHIEF :

INITIAL :

BRANCH :

DATE : ~?

DIRECTOR
DIVISION OF BIOEQUIVALENCE

DATE :

INITIAL :

DIRECTOR
OFFICE OF GENERIC DRUGS

INITIAL :

DATE : T




Diclofenac Sodium Copley Pharmaceutical

75 mg Enteric-Coated Tablet Canton Mass.

50 mg Enteric-Coated Taklet Submission Dated:
25 mg Enteric-Coated Tablet January 19, 1994
ANDA #74-459 MW{ ,),/ (9 77
Reviewer: Andre J. Jackson

WP #74459SDW.194

REVIEW OF FASTING 75 MG,50 MG,25 MG ENTERIC-COATED
‘TABLETS BIOEQUIVALENCE STUDIES AND POST-PRANDIAL 75 MG STUDY

DISSOLUTION DATA AND WAIVER REQUEST FOR POST-PRANDIAL 50 MG
AND 25 MG ENTERIC-COATED TABLET STUDIES

Background

Diclofenac sodium is an orally administered nonsteroidal anti-
inflammatory drug(NSAID), which also has analgesic and
antipyretic properties. Currently approved indications for
diclofenac sodium are for acute or chronic treatment of the signs
and symptoms of rheumatoid arthritis, osteocarthritis, and
ankylosing spondylitis.

Diclofenac sodium is rapidly absorbed following oral
administration with reported Tmax values of 1-3 hrs under fasting
conditions. The reported Cmax ranged between 0.5-2 ug/ml. Area
under the curve has been reported to increase linearly over the
dose range 25-150 mg. Diclofenac sodium undergoes first-pass
metabolism with a systemic availability of 50-60%. Reported
terminal half-lives range between 0.5-4.3 hrs.

Diclofenac sodium is currently marketed as Voltaren™ (Geigy) as
25, 50 and 75 mg enteric-coated tablets. .

Ob-djective:

The aim of this study is to compare the oral absorption of
diclofenac sodium tablets manufactured by Copley Pharmaceutical
with a commercial lot of the reference producz, Voltaren"
enteric-coated tablets manufactured by Geigy following a single
dose of 75 mg.

Methods:

The study was conducted by
under the direction of Samplies were analyzed
by under the direction of

'._.\




I. Characterization of Study Group:
A. Inclusion criteria

1. All volunteers selected for this study were male
volunteers between the ages of 18 and 45 Years. Weight
range of the volunteers was within 10% of normal body
weight relative to height and frame size.

2. Each volunteer was given a general physical examination
within 30 days of initiation of the study. Each
examination included blood pressure, general
observations, history, complete hemogram (hemoglobin,
hematocrit, WBC, differential), urinalysis (including
microscopic), biochemistry (blood urea nitrogen, serum
bilirubin {total)), HIV antibody screen. Volunteers
selected for the study had no clinically significant
abnormal findings.

3. Normal electrocardiogram

B. Exclusion Criteria:

1. Volunteers with a history of alcohol or drug addiction
: during the past two years, gastrointestinal, renal,
hepatic or cardiovascular disease, tuberculosis,
epilepsy, asthma. -

2. Any noted EKG abnormality.

3. Hypersensitivity or idiosyncratic reaction to
diclofenac, aspirin or other NSAID's.

4. Participation in a previous clinical trial or the
donation of one pint or more of blood within the past
90 days. -

5. Use of any OTC medication on a regular basis.

6. Positive screen for drugs of abuse.

7. Positive HBsAg or HIV screen.

8. Subjects that smoke.

The consumption of alcohol~-or xanthine-containing beverages and
foods was prohibited for 24 hours before dosing and throughout
the period of sample collection.

C. Informéd Consent:

All prospective volunteers had the study explained by a member of
the research team or a member of their staff. The nature of the
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drug substance to be evaluated was explained together with the
potential hazards involving drug allergies and possible adverse
reactions. An acknowledgement of the receipt of this information
and the participant's freely-tendered offer to volunteer was
obtained in writing from each participant in the study.

II. Study Conduct

The study was done in 36, healthy males.

A, Subjects fasted overnight until 4.0 hrs after their _
scheduled dosing times. Water was not allowed from 2 hours
before until 2 hours after dosing but was allowed ad 1ib
thereafter.

Standard meals were provided at’ 4 and approximately 10+
hours after dosing.

B. The products employed in the study were:
1. Test: Copley Pharmaceutical 75 mg diclofenac enteric-

coated tablet, Lot # 427202, potency 98.5%.

2. Reference product: Geigy 75 mg Voltaren: enteric-
coated tablet, Lot # 1B161317,potency 96.7%, expiration
date Feb 95. .

There was a 7 day washout between doses.
C. A 75 mg dose (1 x 75 mg) of each product (test and
reference) was administered at time zero with 240 ml of
water. The randomization scheme is presented in table 1.

Table 1. Random Assignment of 26 subjects

Sequence SUBJECT
A,B 1,2,6,7,8,9,12,13,16,18,19,21,25,27,29,30,33,34
B,A 3,4,5,10,12,14,15,17,20,22,23,24,26,28,31,32

Treatment A: Diclofenac Tablets, 75 mg (1 Tablet) Copley
Treatment B: Voltaren Tablet, 75 mg (1 Tablet) Geigy

The formulation for the 75 mg tablet is given in table 2.




Table 2. COMPOSITION OF THE 75 MG Diclofenac TABLET-See Attached

D. Plasma was collected pre-dose and at the following times ,
post-dose: 0.5,0.75, 1, 1.33, 1.67, 2, 2.33, 2.67, 3, 3.33, 3.67,
4, 4.33, 4.67, 5, 5.33, 5.67, 6, 6.5, 7, 8, 9, 10 and

12 hrs.

E. During the study subjects were monitored for adverse
reactions.

III. Analytical




IV. Pharmacokinetic Methodoloay

Area under the curve(0-t) and AUC(0-inf) was calculated as well
as elimination parameters for each subject and dosing group.
Observed values for Tmax and Cmax were also reported.

V. Statistical Evaluation

ANOVA was performed at an alpha=0.05 using the GLM procedure of T
SAS. The model contained the effects of subject within sequ®nce,
sequence, period and treatment. Sequence effects were tested
against the mean square term for subjects within sequence. All
other main effects were tested against the mean square error
term. The power to detect a 20% difference between formulations
and the 90% confidence intervals for this difference was
calculated for each ANOVA.

Log-transformed data was submitted for analysis.

VI. Additional pharmacokingtic analvsis

Since the formulation was an enteric-coated preparation, the
confidence intervals for the individual input rates was
calculated as was the 90% CI for the lag time.

Results




Table 3. Diclofenac plasma levels (Zcv) for the subjects that
received the test and reference formulations (75 mg)
after an overnight fast.

TREATMENT A TREATMENT B
Copley Reference
Time (hrs) Mean CV% Mean CV%
0 0.00 0.00 0.00 0.00
0.5 339.76 221.9 000.00 00.0
0.75 584.05 151.4 0.748 600.0
1.0 807.73 102.5 4.33 579.9
1.33 925.19 91.8 154.40 536.5
1.67 847.01 86.3 352.49 236.3
2.00 736.00 86.4 678.21 139.5
2.33 502.44 117.6 841.23 99.5
2.67 294.72 96.0 725.08 83.8
3.00 201.82 95.2 766.08 93.5
3.33 260.89 239.2 604.06 102.2
3.67 187.79 170.8 410.64 104.0
4.00 183.33 221.6 364.31 133.5
4.33 149.32 252.8 318.84 154.4
4.67 85.41 153.6 244.67 157.7
5.00 58.98 102.9 160.50 169.4
5.33 42.87 79.3 117.42 183.7
5.67 34.22 71.1 74.27 142.3
6.0 34.12 131.2 53.37 110.8
6.5 22.6 69.6 36.40 101.2
7.0 17.71 53.1 27.67 87.5
8.0 12.25 44.2 16.99 59.2
9.0 9.09 ’45.5 12.27 53.3
10.0 7.65 47.3 10.43 66.7
12.0 3.98 86.3 5.39 68.2




Table 4. Mean pharmacokinetic parameters and % CV for subjects that
received either the test or reference diclofenac formulations
following an overnight fast.

TREATMENT
Variable A=Test =Reference | Ratio | N Conf.
$A/B Interval
AUCL® (ng/mlxhr) | 2085.8+18.0 | 2048.6+18.9 | 101.8 | 36
LNAUCL' 7.63 7.61 101.9 | 36 | 98.9 to 105%
AUCI’ (ng/mlxhr) | 2109.1%17.9 | 2072.8+18.9 | 101.8 | 36 I
LNAuCT® 7.64 7.62 101.8 | 36 [ 98.8 to
: 104.9%
CPEAK (ng/ml) 2100.8+32.9 | 2075.0+40.4 | 101.2 | 36 ™
LNCPEAK" 7.58 7.56 101.8 | 36 | 90.7 to
114.3%
KEL-1 (hr) 0.296% 27.0 | 0.314+426.9 36
HALF (hr) 2.48 2.36 36
TPEAK (hr) 1.53 2.83 36 —_—
T lag (hr) 1.07 + 69:1|2.15 +38.5 36 | 37 to 62.7%

Observed Mean * CV%

zAUCL = AUC (0 to last measurable concentration)
AAUCI = AUC (0 - infinity)
Log Transformed (LNAUCL, Cmax)

Adverse Effects

Adverse effects are summarized in table 5.

Subiject Drop outs

The study began with 36 volunteers and there were no drop outs.

Sample reassavs:

18 samples out of 1800 or 1.0% were reassayed primarily due to

Dissolution




The dissolution study for diclofenac was done as follows:

Apparatus: Paddle, 50 RPM
Medium: 1000 ml1 0.1N HCL-120"
1000 ml 0.05M phosphate buffer
PH 7.5-45"
No. of Units Analyzed: 12
Specifications: NMT in 120 minutes-acidic stage
NLT in 45 minutes-buffer stage
Assay:

The results are presented in table 6.

Deficiencies:




Comments:

1. The dissolution data is acceptable.

Recommendation:

1. The biocequivalence study conducted by Copley Pharmaceutical
on its 75 mg diclofenac enteric-coated tablet, lot 4272z0%2,
comparing it to Geigy's Voltaren® 75 mg enteric-coated tablet
has been found to be unacceptable by the Division of
Bioequivalence.




REVIEW OF 50 MG FASTING STUDY

Objective:

The aim of this study is to compare the oral absorption of
diclofenac sodium tablets manufactured by Copley Pharmaceutical
with a commercial lot of the reference product, Voltaren
enteric-coated tablets manufactured by Geigy following a single
dose of 50 mg.

Methods:
The study was conducted by

under the direction of Samples were analyzed
by under the direction of '

I. Characterization of Studv Group:

A. The subject inclusion and exclusion criteria
were the same as for the 75 mg study.

B. . The subject exclusion criteria were the same as for
the 75 mg study.

C. Informed Consent:

All prospective volunteers had the study explained by a member of
the research team or a member of their staff. The nature of the
drug substance to be evaluated was explained together with the
potential hazards involving drug allergies and possible adverse
reactions. An acknowledgement of the receipt of this information
and the participant's freely-tendered offer to volunteer was
obtained in writing from each participant in the study. -

- II. Study Conduct
The study was done in 35, healthy males.

A. Subjects fasted overnight until 4.0 hrs after their scheduled

dosing times. Water was not allowed from 2 hours before until

2 hours after dosing but was allowed ad 1lib thereafter.

Standard meals were provided at 4 and approximately 10
hours after dosing. ’

B. The products employed in the study were:
: 5o
1. Test: Copley Pharmaceutical #5 mg diclofenac enteric-
coated tablet, Lot # 474202, potency 98.4%.
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s .
2. Reference product: Geigy #5 mg Voltaren® enteric-coated
tablet, Lot # JT6421, potency 98.2%, expiration date
August, 1996.

There was a 14 day washout between doses.
C. A 50 mg dose (1 x 50 mg) of each product (test and reference)
was administered at time zero with 240 ml of water. The

randomization scheme is presented in table 7.

Table 7. Random Assignment of 35 subjects

Sequence SUBJECT
A,B 1,4,6,9,10,11,14,15!16,19,21,23,25,26,27,}},
32,34 i
B,A 2,3,5,7,8,12,13,17,18,20,22,24,28,29,30,33,3
5,36

Treatment A: Diclofenac Tablets, 50 mg (1 Tablet) Copley
Treatment B: Voltaren Tablet, 50 mg (1 Tablet) Geigy
The formulation for the 50 mg tablet is given in table 8.

Table 8. COMPOSITION OF THE 50 MG Diclofenac TABLET
(See attached)

D. Plasma was collected pre-dose and at the following times
post-dose: 0.25, 0.5, 0.75, 1, 1.25, 1.50, i1.75, 2, 2.25,
2.50, 2.75, 3, 3.25, 3.50, 3.75, 4, 4.25, 4.50, 4.75, 5%
5.25, 5.50, 6, 6.5, 7, 8, 9, 10 and 12 hours.

E. During the study subjects were monitored for adverse
reactions.

III. Analytical
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IV. Pharmacokinetic Methodoloqy

Area under the curve(0-t) and AUC(0-inf) was calculated as well
as elimination parameters for each subject and dosing group.
Observed values for Tmax and Cmax were also reported.

V. Statistical Evaluation

ANOVA was performed at an alpha=0.05 using the GLM procedure of
SAS. The model contained the effects of subject within sequence,
sequence, period and treatment. Sequence effects were tested
against the mean square term for subjects within sequence. all
other main effects were tested against the mean square error
term. The power to detect a 20% difference between formulations
and the 90% confidence intervals for this difference was :
calculated for each ANOVA.

Log-transformed data was submitted for analysis. -

VI. Additional pharmacokinetic analvysis

Since the formulation was an enteric-coated preparation, the
confidence intervals for the individual input rates and the 90%
CI for the lag time were calculated.

Results

12



Table 9. Diclofenac plasma levels (tcv) for the subjects that
received the test and reference formulations (50 mg)
after an overnight fast.

Treatment A COPLEY Treatment B Reference
Time (hrs) Mean CV% Mean CcVs%
0 0.00 0.00 0.00 0.00
0.25 38.57 499.6 0.956 294.1
0.50 290.82 186.2 27.23 538.3
0.75 417.32 130.0 169.08 241.5
1.00 480.85 100.4 481.96 133.8
1.25 488.31 101.1 589.35 111.1
1.50 427.04 108.0 525.08 85.7 ,
1.75 388.34 99.5 576.08 103.8 '
2.00 363.93 107.4 424.26 109.2
2.25 315.85 105.0 285.53 105.8
2.50 269.09 123.3 310.04 101.7
2.75 223.36 128.9 315.38 182.6
3.00 187.73 161.0 211.70 109.5
3.25 135.82 138.0 191.54 121.0
3.50 106.50 118.2 156.09 155.6
3.75 90.08 109.7 112.75 112.3
4.00 91.93 162.6 100.65 135.1
4.25 97.52 221.7 97.76 196.2
4.50 70.84 187.2 -69.76 150.8 e
4.75 48.2 139.1 49,17 99.6
5.0 36.70 121.9 36.57 66.1
5.25 29.96 101.7 29.85 60.7
5.5 25.49 81.2 25.20 50.7
5.75 21.36 76.1 -21.87 45.1
6.0 19.00 73.4 19.53 42.1
6.5 14.81 ’62.0 15.87 41.7
7.0 10.93 66.8 11.59 42.5
8.0 8.20 107.5 7.32 75.8
9.0 '5.11 135.3 ‘5.35 116.0
10.0C 3.48 166.8 i2.53 149.2
12.0 il.79 325.¢ i0.509 327.1

R




Table 10. Mean pharmacokinetic parameters and % CV for subjects
that received either the test or reference diclofenac
formulations (5C mg) following an overnight fast.

TREATMENT

Variable A=Test B=Reference | Ratio | N Conf.
%$A/B Interval

AuUcCL? (ng/mlxhr) | 1200.0+23.2 | 1234.1%23.9 | 101.8 | 36

LNAUCL' 7.07 7.09 101.9 | 36 { 98.9 to 105%

AUCI’ (ng/mlxhr) | 1200.2#21.7 | 1251.1%25.0 | 101.8 | 36

LNAUCI® 7.07 7.10 ° 101.8 | 36 | 98.8 t& 104.9%
CPEAK (ng/ml) | 1200.2#21.7 | 1455.9440.2 | 101.2 | 36 |
LNCPEAK' 7.10 7.19 101.8 | 36 | 90.7 to 114.3%
KEL-1 (hr) 0.462+24.3 | 0.469%27.5 36

HALF (hr) 1.61 1.62 36

TPEAK (hr) 1.54 1.85 36 -—

T LAG (hr) 0.87 + 88.0 | 1.22+67.9 .71 36 | 49.8 - 93.2%

Observed Mean + CV%

zAUCL = AUC (0 to last measurable concentration)
AAUCI = AUC (0 - infinity)
Log Transformed (LNAUCL, Cmax)

Adverse Effects -

Adverse effects are summarized in table 11.

Subject Drop outs

The study began with 36 volunteers and there was one subject -~
dropout. :

Sample reassavys:

4

38 samples out of 2170 or 1.7% were reassayed primarily due to
the sample being designated as a pharmacokinetic outlier.

Dissolution
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The dissolution study for diclofenac was done as follows:

Apparatus: Paddle, 50 RPM
Medium: 1000 ml 0.1N HCL-120"'
1000 ml 0.05M phosphate buffer
pH 7.5-45"
No. of Units Analyzed: 12
Specifications: NMT in 120 minutes-acidic stage
NLT in 45 minutes-buffer stage
Assay:

The results are presented in table 6.

Deficiencies:

These data indicate that the test product exhibits a much faster
absorption at the early time points.

3.
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4.

6.

Comments:

1.

A graphical representation of the lag times for the subjects
receiving the 50 mg dose (figure 2) (see attached), clearly
shows that the test product is being absorbed as early as
0.5 hr post dose whereas the reference does not show
significant number of subjects absorbing drug until 0.7s
hours post dose.

The firm reported AUC(0-T) values which were 98-99% of thos
at AUC(inf). This may be a reasonable estimation since the
reported half-life of the drug in 1-2 hours. However, it wa
apparent that the firm was using 3-10 time points to define
the terminal log-linear phase which allows for an o
overestimation of the Ke since distribution data is include
in the estimate. The Division of Bioequivalence suggests
that for all future submissions, especially for drugs with
half-lives longer than 2 hours, the firm establish an * %
objective criterion such as the Akaike information criterion
or utilize curve stripping to determine the proper number of”
points to be used to define the terminal phase. If this is
not done the AUC(0-inf) values may be underestimated.

The firm did not give the lot size for the test formulation.

The dissolution data is-acceptable.

Recommendation:

l.

The biocequivalence study conducted by Copley Pharmaceutical
on its 50 mg diclofenac enteric-coated tablet, lot 474202,
comparing it to Geigy's Voltaren' 50 mg enteric-coated tablet
has been found toc be unacceptable by the Division of &
Bioequivalence. .,
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REVIEW OF 25 MG FASTING STUDY

Objective:

The aim of this study is to compare the oral absorption of
diclofenac sodium tablets manufactured by Copley Pharmaceutica
with a commercial lot of the reference product, Voltaren B
enteric-coated tablets manufactured by Geigy following a single
dose of 25 mg.

Methods:
The study was conducted by

under the direction of Samples were analyzed™®
by under the direction of

I. Characterization of Study Group:

A. The inclusion criteria were the same as for the 75 mg
study.

B. The exclusion criteria were the same as for the 75 mg
study.

C. Informed Consent:

All prospective volunteers had the study explained by a member of
the research team or a member of their staff. The nature of the
drug substance to be evaluated was explained together with the

potential hazards involving drug allergies and possible adverse
reactions. An acknowledgement of the receipt of this informati
and the participant's freely-tendered offer to volunteer was
obtained in writing from each participant in the study. "

II. Study Conduct:
The study was done in 35, healthy males.

A. Subjects fasted overnight until 4.0 hrs after their scheduled -
dosing times. Water was not allowed from 2 hours before until
2 hours after dosing but was allowed ad lib thereafter.

Standard meals were provided at 4 and approximately 10
hours after dosing.

B. The products employed in the study were:

1. Test: Copley Pharmaceutical 25 mg diclofenac enteric-
coated tablet, Lot # 431Z02, potency 97.1%.

17




2. Reference product: Geigy 25 mg Voltaren® enteric-coated
tablet, Lot # 1T002828, potency 99.6%, expiration date
March, 1994.

There was a 14 day washout between doses.
C. A 25 mg dose (1 x 25 mg) of each preduct (test and reference)

was administered at time zero with 240 ml of water. The
randomization scheme is presented in table 12.

Table 12. Random Assignment of 35 subjects

Sequence SUBJECT
A,B 1,4,5,6,8,11,14,16,L9,20,21,24,25,28,31,32b _gH
33,35 i N
B,A 2,3,7,9,12,13,15,,17,18,22,23,26,27,29, 30,
34,36

Treatment A: Diclofenac Tablets, 25 mg (1 Tablet) Copley
Treatment B: Voltaren Tablet, 25 mg (1 Tablet) Geigy
The formulation for the 25 mg tablet is given in table 13.
Table 13. COMPOSITION OF THE 25 MG Diclofenac TABLET
(See attached)
D. Plasma was collected pre-dose and at the following times
post-dose: 0.25, 0.5, 0.75, 1, 1.25, 1.50, 1.75, 2, 2.25,

2.50, 2.75, 3, 3.25, 3.50, 3.75, 4, 4.25, 4.50, 4.75, 5,
5.25, 5.50, 6, 6.5, 7, 8, 9%, 10 and 12 hours.

ae

E. During the study subjects were monitored for adverse
reactions.

III. Analytical
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IV. Pharmacokinetic Methodoloqy < s

Area under the curve(0-t) and AUC(0-inf) was calculated as we11“~
as elimination parameters for each subject and dosing group.
Observed values for Tmax and Cmax were also reported.

V. Statistical Evaluation

ANOVA was performed at an alpha=0.05 using the GLM procedure of
SAS. The model contained the effects of subject within sequence,
Sequence, period and treatment. Sequence effects were tested
against the mean square term for subjects within sequence. all
other main effects were tested against the mean square error
term. The power to detect a 20% difference between formulations
and the 90% confidence intervals for this difference was
calculated for each ANOVA.

Log-transformed data was submitted for analysis.

VI. Additional pharmacokinetic analvysis -

Since the formulation was an enteric-coated preparation, the
confidence intervals for the individual input rates and the 90%
CI for the lag time were calculated.

RESULT

Table 14. Diclofenac plasma levels (*cv) for the subjects that
received the test and reference formulations (25 mg) after an
overnight fast. -

/
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TREATMENT A

TREATMENT B

Copley Reference
Time (hrs) Mean CcVv% Mean CV% =i
0 0.00 0.00 0.00 0.00
0.25 6.25 340.2 4.46 446.4
0.50 22.26 292.6 71.41 299.5
0.75 89.42 204.1 99.64 267.5
1.00 280.82 128.0 119.93 193.9
1.25 350.90 82.0 141.85 164.2
1.50 305.79 88.6 137.29 140.7
1.75 178.10 104.5 3 ]174.95 122.3
2.00 118.91 85.0 257.41 119.8
2.25 83.98 84.3 177.42 95.4 s
2.50 60.32 75.5 161.90 95.4 =
2.75 74.13 159.3 133.89 98.4
3.00 99.29 156.6 101.56 103.6 2
3.25 107.36 155.9 75.67 91.7
3.50 91.07 145.8 78.01 150.2
3.75 66.60 166.4 69.93 207.3
4.00 48.58 147.3 87.47 187.9
4.25 36.21 114.8 69.74 196.5
4.50 29.02 97.9 51.46 181.4
4.75 21.81 79.2 33.59 149.3
5.0 16.88 75.2 25.24 138.0
5.25 13.17 65.9 19.19 119.2
5.5 11.78 59.9 15.79 110.4
5.75 10.21 59.4 12.87 96.3
6.0 8.04 71.7 10.78 94.2
6.5 6.37 . 88.1 8.28 72.5
7.0 4.04 100.5 5.79 98.1
8.0 2.73 103.2 3.40 128.2
9.0 0.65 274.3 1.24 227.9
10.0 0.15 583.1 0.16 583.1
12.0 - - - -
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Table 15. Mean pharmacokinetic parameters and %
that received either the test or reference 4

formulations (25 mg) following an overnight fast.

CV for subjects o
iclofenac S

——

TREATMENT

Variable A=Test B=Reference | Ratio | N conf. ,

$A/B Interval
AUCL’ (ng/mlxhr) | 540.9%24.3 | 544.8+20.9 |99.3 | 3s
LNAucL 6.26 6.28 98.4 | 35| 98.9 to 105%
AUCI’ (ng/mlxhr) | 554.9:23.8 | s561.4+20.2 98.5 | 35 =
LNAUCT® 6.29 6.31 97.6 | 35)98.8 to 104.9%
CPEAK (ng/ml) 665.85+37.3 | 686.7+29.2 | 97.0 | 35 - :
LNCPEAK" 6.43 6.49 94.2 |35|90.7 to 114.3%
KEL-1 (hr) 0.490+33.14 | 0.535+39.0 35 s
HALF (hr) 1.56 1.46 35
TPEAK (hr) 1.68 1.85 35 —
T LAG (hr) 1.24 + 71 1.61 + 57.7177.0 |35|55.3 - 100.92

Observed Mean * CV%

jAUCL =
AUCI =

“Log Transformed (LNAUCL, Cmax)

Adverse Effects

AUC (0 to last measurable concentration)
AUC (0 - infinity)

Adverse effects are summarized in table 16.

Subiect Drop outs

The study began with 36 volunteers

dropout.

Sample reassays:

43 samples out of 2170 or 1.9%
the sample being designated as

Dissolution

The dissolution study for diclofenac was done as follows:

and there was one subject

were reassayed primarily due to

21
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Apparatus: Paddle, 50 RPM voghs:

Medium: 1000 ml 0.1N HCL-120' L
1000 ml 0.05M phosphate buffer N
pH 7.5-45" s
No. of Units Analyzed: 12
Specifications: NMT in 120 minutes-acidic stage
NLT » in 45 minutes-buffer stage
Assay: UV Spectroscopy

The results are presented in table 6.

Deficiencies:

1. The firm did not provide the lot size for their 25 mg
> enteric-coated diclofenac tablet. +

Comments:

1.

22




6.

The firm reported AUC(0-T) values which were 98-99% of those
at AUC(inf). This may be a reasonable estimation since the
reported half-life of the drug in 1-2 hours. However, it was
apparent that the firm was using 3-10 time points to define
the terminal log-linear phase which allows for an
overestimation of the Ke since distribution data is included
in the estimate. The Division of Bioequivalence suggests -
that for all future submissions, especially for drugs with
half-lives longer than 2 hours, the firm establish an B
objective criterion such as the Akaike information criterion
or utilize curve stripping to determine the proper number of
points to be used to define the terminal phase. If this is
not done the AUC(0-inf) values may be underestimated.

The 90% confidence intervals for AUC(0-inf) and Cmax On the
log transformed scale were within the acceptable limits+sof”
80-125% of the reference. ’ :

The dissolution data is acceptable.

Recommendation:

1.

The bioequivalence study conducted by Copley Pharmaceutical
on.its 25 mg diclofenac enteric-cgated tablet, lot 431202,
comparing it to Geigdy's Voltaren 25 mg enteric-coated
tablet has been found to be incomplete by the Division of
Bioequivalence.
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REVIEW OF 75 MG POST-PRANDIAL STUDY

Obijective:

The aim of this study is to compare the oral absorption of the 75
mg diclofenac enteric-coated sodium tablets manufactured by
Copley Pharmaceutical with a commercial lot of the reference
product, Voltaren® enteric-coated tablets manufactured by Geigy
following a high fat meal. LE

Methods:
The study was conducted by iﬁh
under the direction of Samples were analyzed:
by under the direction of :

I. Characterization of Study Group:

A. The inclusion criteria were the same as for the 75 mg study.
B. The exclusion criteria were the same as for the 75 mg study.
C. 1Informed Consent:

All prospective volunteers had the study explained by a member of
the research team or a member of their staff. The nature of the
drug substance to be evaluated was explained together with the
potential hazards inveolving drug allergies and possible adverse
reactions. An acknowledgement of the receipt of this information
and the participant's freely-tendered offer to volunteer was
obtained in writing from each participant in the study.

II. Study Conduct -
The study was done in 16, healthy males.

A. Subjects fasted 10 hours overnight and 30 minutes prior to
scheduled dosing, subjects received a standard breakfast
consisting of:

l.one buttered English muffin

2.one fried egg -

3.one slice of Canadian bacon

4.one slice cof American cheese

S.one serving of hasH brown potatoes
6.one 8 oz. glass of whole milk

7.one small glass, 6 oz, orange juice

B. The subjects received the folowing treatments:
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1. Copley 75 mg diclofenac sodium, lot 427202, administered
under fasting conditions.

2. Copley 75 mg diclofenac sodium, lot 427202, administerd
under fed conditions.

3. Geiglly (Voltaren"), lot 1B161317 under fed conditions.

There was a 7 day washout between doses.

C. A 75 mg dose (1 x 75 mg) of each product (test and reference)
was administered at time zero with 240 ml of water.

D. Plasma was collected pre-dose and at the following times
post-dose: 1,1.50,2,2.5,3,3.50,4.50,5,5.50,6,6. 5,7,8,8.5,9,
10,11,12,13,14,15 and 16 hours.' "

E. During the study subjects were monitored for adverse
reactions.

III. Analytical

IV. Pharmacokinetic Methodology

Area gnder the curve(0-t) and AUC(0-inf) was calculated as well
as elimination parameters for each subject and dosing group.
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Observed values for Tmax and Cmax were also reported.
V. Statistical Evaluation

ANOVA was performed at an alpha=0.05 using the GLM procedure of

SAS. The model contained the effects of subject within sequence,
sequence, period and treatment. Sequence effects were tested
against the mean square term for subjects within sequence. All.
other main effects were tested against the mean square error
term. The power to detect a 20% difference between formulations
and the 90% confidence intervals for this difference was o
calculated for each ANOVA.

Log~-transformed data was submitted for analysis.

Results - +
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Table 17.Diclofenac plasma levels (+cv) for the subjects that
received the test and reference formulations after a high fat

meal.
Test-Fasting TEST-FOOD Reference-Food
TREATMENT 2 TREATMENT B TREATMENT C
Time Mean $CVv Mean ICV Mean $Ccv
0 0.0 0.0 0.0
1.0 hr 798.81 143.3 0.918 400.0 0 0
1.5 hr 737.58 81.6 24.52 400.0 0 0
2.0 hr 742.15 87.1 19.14 . 400.0 2.38 409.0
2.5 hr 437.76 100.7 14.10 387.3 409.4 273.6
3.0 hr 217.54 112.0 10.99 368.8 96.24 279.5
3.5 hr ' 109.75 59.5 52.00 340.0 110.88 267.9
4.0 hr 71.09 48.8 177.42 313.1 318.09 176.7
4.5 hr 51.66 46.5 450.86 168.2 561.54 148.3
5 hr 34.46 40.9 527.03 138.6 815.16 122.5
5.5 hr 25,03 35.2 -1536.82 174.0 414.19 108.1
6.0 hr 21.23 33.9 195.14 119.3 217.64 148.5
6.5 hr 16.21 34.5 77.08 112.0 101.28 107.7
7 hr 11.84 33.0 43.61 96.7 58.68 91.8
7.5 hr 10.18 40.7 27.78 87.5 36.83 74.4
8 hr 8.7 33.3 20.14 84.1 28.24 66.9 ||
8.5 hr 6.9 44.8 46.67 255.4 21.05 65.3
9.0 hr 6.23 60.8 28.94 228.9 17.46 72.4
10 hr 2.90 121.6 220.71 376.7 10.95 66.7
11.0 hr 1.48 181.0 36.16 227.6 7.60 67.4
12 hr 0.63 273.3 59.22 "233.1 80.52 371.6
13 hr 0 0 | 17.27 200.9 17.72 320.1
14 hr 0 0 2 12.96 170.9 5.56 269
15 hr 0 0 40.07 326.8 3.14 248
16 hr 0 0 11.19 249.3 0.34 400.0 |
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Table 18. Mean pharmacokinetic parameters and
that received either the test or reference diclofenac sodium
formulations following a high fat meal or the reference under

fasting conditions.

+ SD for subjectsw

TREATMENT

Variable Reference-Food Test-Food Test-~-
Fasting

LAUCL? (ng/mlxhr) | 7.5040.22 7.27+0.50 | 7.46+0.39
LAUCI’ (ng/mlxhr) | 7.52#0.22 7.42%0.44 | 7.47+0.39
LCPEAK (ng/ml) 7.46+0.46 7.17+0.74 | 7.32+0.46
KEL-1 (hr) 0.38%0.05 0.40+.09 0.42+0.08
HALF (hr) 1.86 1.82 1.68
TPEAK (hr) | 5. 00 6.47 1.60

Observed Mean + SD

jAUCL
AUCT

AUC (0 to last measurable concentration)
AUC (0 - infinity)

Subject Drop outs

The study began with 36 volunteers and there was one subject
dropout.

Sample reassavs:

43 samples out of 2170 or 1.9% were reassayed primarily due to
the sample being designated as a pharmacokinetic outlier.

[

Dissolution

The dissolution study for diclofenac was done as follows:

Apparatus: Paddle, 50 RPM
Medium: 1000 ml 0.1N HCL-120' -
1000 ml1 0.05M phosphate buffer
pH 7.5-45"' =
No. of Units Analyzed: 12
Specifications: _NMT in 120 minutes-acidic stage
NLT in 45 minutes-buffer stage
Assay:

The results are presented in table 6.

Overall Recommendation: : -
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The bioequivalence studies conducted by Copley Pharmaceutical
on its 75 mg diclofenac sodium enteric coated tablet, lot
427202 and its 50 mg diclofenac sodium enterig-coated tablet,
lot 474202, comparing it to Geigy's Voltaren .50 mg enteric-
coated tablet has been found to be unacceptable by the
Division of Bioequivalence. The bioequivalence study
conducted by Copley Pharmaceutical on its 25 mg diclofenac
sodium enteric coated tablet, lot 431202 comparing it to &

Geighy's Voltaren® 25 mg enteric-coated tablet has been fodﬁ@f

to be incomplete by the Division of Bioegquivalence.

The firm should receive deficiencies 1-7 for the 75 mg study,
deficiencies 1-6 for the 50 mg study and deficiency 1 for the
25 mg study. &

The in vitro dissolution testing conducted on the 75 hg
strength (lot # 427202), the 50 mg strength(lot # 474Z02),
and the the 25 mg tablet(lot # 431Z02) is acceptable. The
formulations for the 50 mg and 25 mg enteric-coated tablets
strengths are compositionally proportional to the 75 mg :
enteric-coated tablet hich underwent a biocequivalence study.
However, the waiver for the food study requirement for the 25
mg tablet is denied since the 75 mg study was found to be
unacceptable.

The in-vitro dissolution testing should be incorporated into
the firm's manufacturing controls and stability program. The
dissolution testing should be conducted in 1000ml 0.1N HCL
at 37 C using USP apparatus II paddles at 50 rpm for 2 hours.
The media is then changed to 1000 ml of phosphate buffer at
PH 7.5 for 45 minutes. The test product should meet the
following specifications:

NMT in 2 hrs in 0.1N HCL

NLT - 1n 45 min in pH 7.5 phosphate buffer :
of the labelled amount of the drug in the dosage form is
dissolved.

Andre J. Jackson : _ 10/((!?'1
Division of Bioequivalence v !
Review Branch I

RD INITIALLED RMHATRE . _ .
FT INITIALLED .RMHATRE S /579

N~

Rabindra N. Patnaik, Ph.D. i

4o{ AeEdmy Director,

' Division of Bioequivalence

- Concur: Date: 5’, g / 95
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Cc: ANDA 74-459 original, HFD-630, HFD-600 (OGD, Hare), HFC-130
(JAllen), HFD-652 (Jackson, Wu), Drug File.

AJJ/100794/ntp/WP #74459SDW.194
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l Table 6 . In Vitro Dissolution Testing '
- e R

Drug (Generic Name) :Diclofenac
Dose Strength:75 mg

ANDA No.:74-459

Firm:Copley Pharmaceutical
Submission Date:January 19, 1994
File Name:744859SDW.194

Conditions for Dissolution Testing:

USP XXIXI Basket: Paddle: x RPM: 50
No. Units Tested: 12
Medium: 0.1 N HCL /0.05M phosphate buffer pH 7.5

Volume:1000 ml each medium *
Specifications: NMT ‘120 min acidic
NLT 45 min buffer

Reference Drug: Voltaren
Assay Methodology

Results of In Vitro Dissolution Testing:

Sampling Test Product Reference Product
Times Lot # 427202 Lot # 1B161317
(Minutes) Strength(mg) 75 Strength(mg) 75

Mean % Range gCV Mean % Range $CV
2 hrs 0.1 - 0.03
10 13.4 31.3 7.2 80.6
20 59.9 18.0 | 71.8 {-14.5
30 88.0 l 11.6 | 93.3 fea
45 96.5 | 3.86 | 99.0 ) 1.7

Results of In Vitro Dissolution Testing:

Sampling Test Product Reference Produc
Times Lot # 293-068 Lot # JTe6421 e
(Minutes) Strength(mg) 50 Strength(mg) 50

Mean % Range CV Mean % Range sCV
2hrs 0.0 . - lo.7 -
10 10.1 e 30.7 | 18.4 34.2
20 63.8 9.7 83.0 9.8
30 96.2 4.4 88.9 5.7
45 100.5 1.9 90.7 14.5
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Results of In Vitro Dissolution Testing:

Sampling Test Product Reference Product
Times Lot # 431202 Lot # 1T002828
(Minutes) Strength(mg) 25 Strength(mg) 25

Mean % Range $CV Mean % Range
2 hrs 0.2 - 0.0

10 24.3 31.7 | 28.7
20 85.4 12.6 | 94.5
30 100 | 1.3 98.2
45 100.5 [1.5 | 100




Table 2

G~ - ©) m e -~ - T - ==
TICLOFENAC 3SCDIUNM ENTERIC-CCAT TABLET, 7 3mg

ABLET- INGREDIENT LISTING ma/tablet

DICLOFENAC SODIUM 75.00 mg 75.0C
MICROCRUSTALLINE CEZLLULCS

t
P
=

LACTOSE, NF .

SODIUM STARCH GLYCOLATZ, NF
POVIDONE, USP

ALCOHOL , SDA

CROSCARMELLOSE SODIUM, NF
TALC, NF
MAGNESIUM STEARATZ, NF

Kg

total tablet wt = 300.C mg
bulk = rounded to nearest tenth
bu

total

COATING-
METHACRYLIC COPCLUMER,NF
CHROMATERIC

pink colorant

SODIUM HUDRCXIZZ., NF

PURIFIED WATEZI, USF -
totai tablet wt.= 524 .0 mg
0012¢ci




Table 8

DICLOFENAC SODIUM ENTERIC-COAT TABLET, 50mg

TABLET - INGREDIENT LISTING
mg/tablet

DICLOFENAC SODIUM $50.00mg
MICROCRUSTKLLINE CZLLULOSE  NF

LACTOSE, NF

SODIUM STARCH GLYCOLATE, NF
POVIDONE, USP

ALCOHOL, SDA

CROSCARMELLOSE SODIUM, NF
TALC, NF ‘
MAGNESIUM STEARATE, NF

total tablet wt = 200.0mg

COATING.

METHACRYLIC COPOLUMER,NF

CHROMATERIC

pink colorant .
SODIUM HyDROXIDE, NF
PURIFIED WATER, USP

total tablet wt.= 220.0 mg

0012¢cc




TABLE 13

DICLOFENAC SODIUM ENTERIC-COAT TABLET 25mg -

TABLET- INGREDIENT LISTING mg/tablet
DICLOFENAC SODIUM 25.00 mg .
MICROCRYSTALLINE CELLULOSE,NF ‘£§§%

LACTOSE, NF
SODIUM STARCH GLYCOLATE, NF

POVIDONE, USP

ALCOHOL , 7 : s

CROSCARMELLOSE SODIUM, NF
TALC, NF L
MAGNESIUM STEARATE, NF

total tablet wt = 100.00 mg
total bulk =

* evaporates during- processing

COATING-
METHACRYLIC COPOLYMER,NF
pink colorant

SODIUM HYDROXIDE, NF
PURIFIED WATER, USP

total tablet wt.= 110.0 mg
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- TEST AND REFERENCE LAG TIME DISTRIBUTION
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FIGURE3. TEST AND REFERENCE LAG TIME DISTRIBUTION
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